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BRANCH OFFICES, 
WORKS AND STOCKYARDS 

AT THE FOLLOWING PLACES. 



LONDON. Office : 19 Victoria Street, S.W. 

Telegrams : " PlGii.i.SM, LoxnON. ' 

Stockyard and Shops: Nine Elms Lane, S.W. 

Sheet Dept. ^ Office : 23 Leadenhall Street, E.C. 
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Tile[,'r.inis : ••EcM\l \7, Xr.wcASTi.F." 
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DORM A \ ii CO. LIMITED. 



PREFACE. 

I \ recent yearn there h^4^ In-ni a Ur^c extension of the 
propt'itirfi of fhii ( . iiipuiv, hkI we feel that the several 
i-tliiioii*. of DIM huiiti I) 1 «it of which wu issued in 

1887 -do not lontain an .i i complete account o( 

tin* whole of our prodiu I it>M>.. 

I hf property now conipi im s the following : — 
Stfcl Furnaces. 

RollInK Milh ( . lional material. 

Construct ional l iui^, Mu.ps. 

Sheet Department (Rolling MilN with Galvani/inf 

and Corrugating ShopsX 
W n e and Wire Rod Mills. 
Rail. Billet, Bloom and Sl .l. M Is. 

A full deHeription of the provi > .^ch department 

i> );ivrn in the present eitition. 

We have endeavoured to bring before consumer* the 
utility of our variout product-*. The tabul u ! v r.il 
information has been so arranged as to al 
and convenient reference, for the selection 
economical form, for any given purpose. 

All the information has been very carefully pr . j 
our own stall. It in accordance with the b«3t modim 
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I^OKMW. LONG & CO. LIMITED. 

practice, and meets the requirements of the leadings Engineers, 
Architects, and others connected with Constructional Eng-in- 
eering. Shipbuilding- and allied trades. 

When the Engineering- Standards Committee issued their 
list of British Standard Rolled Sections in 1903, the Company 
realised the advantages that would accrue from a general 
adoption of standard sections by both manufacturers and 
users, and at once made arrangements for rolling those that 
I ho market conditions appeared to demand. Certain sections, 
not included in the British Standard list, are also rolled by 
tliis Company to meet a special demand. Particulars of 
these will be found in the present edition. 

Our steel is manufactured by the Basic Open Hearth 
process, which ensures an uniform and reliable product. 

Our standard product for sectional material will give the 
following results under test : — 

28/32 tons tensile stress per square inch. 

20% elongation in eight inches. 

40% reduction of area at point of fracture. 

The steel is accepted by, and meets the requirements 
of, the several departments of His Majesty's Government, 
including the Board of Trade, War Office, India Office, 
Admiralty ; also Lloyds and other surveys, and Engineers of 
the principal railways at home and abroad. 



zxzvii 
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Tht if nection it M iddltf •through, 

I.ondon and Mflbourn*- ii** ol every foot from 10 

feet to 40 f»"»»l for ordin.n; . . i. in, and lonj^cr len^fthi can 
Ht>mt>liini*H be obtained from ntock. 

I >•■ trade inari^in allowed in rolling sectional material ii 
Above or below the dimen*tionn and wci^ht<i lifted, and 
wu cannot undertake to execute any order without thik 
allowance. 

All section.*!, either from roll.n or stock, are cut to a 
iiiaigin of 1" over or under specified len^^thsi. An extra in 
>li.iiK»-d for ^iiiiiml; i.» uiilnn of exact lentfth, and for 

iiiai.hiuiii){ si^uare. 

Attention is p > '--d to the full aiwi 

pletc list of kcctii^ sliipbuildin^ purposes, for 

which line of bu»in . are specially adapted. 

Tho Constnuliv' .( - have been sp«"».iall\ I'muppt-d 

K>r the rapid production of all rlass«'N of structural work, 
including Mteol frame buildim ps and bridges, of 

ill M/v > A t. u illustration^ • A are included 

Vs manufav i , * of material 

required lor siuli work, we carry at all imiea a Urge stock, 
and are thus in a mo«t favourable p.<N:»uMi t,M t) r ipid 
execution of large or small contrai i 

Our Constructional Department mm ;nd 
competent staff, prepared to submit deM<n^ 'v-^ 
at any time to meet customem' requirements. 
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DORMAN, LONG & CO. LIMITED. 

At our London yard — Nine Elms Lane — a large quantity 
of material is always kept in stock, and as this branch also 
possesses well equipped shops, structural work of all classes 
can be obtained at short notice. 

This Company have also a branch establishment at 
Melbourne, Australia, where an adequate stock of Beams, 
Angfles and other material is held. This branch is also 
equipped to execute orders for all kinds of structural 
work. 

We have endeavoured to standardise the details of 
ordinary constructional work to facilitate deliveries and 
effect economy for purchasers. If customers specify any of 
our standards for their requirements, we can give them 
better service than if their requirements are special or out 
of the ordinary, though these latter of course will have our 
best attention. 

We trust that the form of the present pocket companion 
will be found acceptable. The accuracy attained in the 
calculations is such, that we have every confidence in 
recommending the use of the book to all requiring material 
manufactured by the Company, or who may be engaged in 
designing structures for which our products are adapted. 

DORMAN, LONG & CO. LIMITED. 



DORMAN, LONG 8c CO. LIMITED. 



NOTES ON SECTIONS 

Reference Marks.— The reference marks generally adopted 
throughout this work cither indicate those sections 
determined by the RiitiNh St.mdards Committee, or sucli 
as are being rolled to meet special demand ; the former 
have the prefix B.S. (viz. :— British Standard), and the 
latter D. L. (viz.: — Dorman, Long & Co. Ld. ), thub 
alTorJiug a ready means of ul -nt it v n 

Sections marked *. — On referring to diagrams and tables, 
icrtain bcctions will be found marked with an 
asterisk. 

Up to the present, the demand for these sections 
has been so limited that they have not been regularly 
rolled, neither are they kept in stock. They will be 
supplied, however, on receipt of orders for a surticient 
quantity to warrant putting in the rolls. 



DORM A \, LONG & CO. LIMITED. 

Weight of Steel.— All calculations for weigrhts are based 
on a piece of steel one square inch sectional area and 
one foot lonj^, weij^hing 3 4 lbs., or one cubic foot of 
steel weighing 489 6 lbs. 

Mode of ordenng material. — I beams, channels, zeds, bulb 
angles and bulb tees, should be specified according to 
the weights per foot given in the diagrams and tables, 
rails to the weights per yard given, but angles, tees, 
flats, &c. , to the thicknesses required. 

Variation from published weights or thicknesses. - The 

minimum weights or thicknesses given in the diagrams 
and tables cannot be decreased, but may be exceeded 
when the tonnage ordered is sufficient to warrant a 
change being made ; the effect upon the profile being as 
indicated on page 32. 

It should be obser\'ed, however, that such change 
is, only of limited extent. 
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DOR MAN, LONG & CO. LIMITED. 

I BEAMS 




CM 



B.S.B. 30. 

24* X 7 ',' X 100 lb» per foot 
FOR PROPERTIES A. SAFE LOADS SEC PAGES 34, 36. 40 & 47 



4 




FOR PROPtRTItS 6. SAFt LOADS SCC PAOC* 34. 35. 46 4 47. 



I t 



I 



U t. U o 

• • • • • •••• 
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DOR M A N , LONG & CO. L I M I T E D. 



I BEAMS 



g' 




B.S.B. 24. B.S.B. 23. 

14' X 6' X 57 lb» per foot 14' x g" x 46 lbs per foot 



FOR PROPERTIES & SAFE LOADS SEE PAGES 34. 35. 46 6l 47. 



I 



II 



I 1 V I T r n 



1 BEAMS 




II 



U L JI 1 7 I 
9 0 9%mm m 



BMM. 1 7. 



1)1) k M 



I BEAMS 



BSB 16 



O LB. IOa.^ 



BSB IS 



BSB 14 

■ • • 39 t.. 
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DORMAN, LONG & CO. LIMITED. 



I BEAMS 



5* ^ a' )j 




B.S.B. 12. B.S.B. 11. 

B X a" X 18 lbs per foot. t" x 4' x 16 lbs per foot 



FOR PROPERTIES 6. SAFE LOADS SEE PAGES 34. 35. 46 A. 47. 



D O U M A N 



I BEAMS 



D.LB 8a 



B.S.B. 10 

O "5 • 2 5 •(>• p«r foot 



B.S.B 9. 

0 "41 « 20 lb* p« 



B S B 8 



rom ^RO^CNTICS 4 SAFC LOADS SCC ^AGCS 34 
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DORMAN, LONG & CO. LIMITED. 



I BEAMS 




D.LB. 5 a. 

A%" X r// X 10 lbs per foot 




B.S.B. 7. D.LB. 6a. 

5 X X 18 lbs per foot 5" x 4 x 1 9 lbs per fooV 



FOR PROPERTIES & SAFE LOADS SEE PAGES 34. 35. 46 4. 47 
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DORMAN, LONG & CO. LIMITED. 



CHANNELS 




B.S.C. 26. 

X 36-47 lbs per foot 



B.S.C. 24. 

IV," X 26 10 lbs per foot 




B.S.C. 27. 

4 X 41 94 lbs per foot. 



B.S.C. 25. 

12' X 3 Vj" X 32-88 lbs per foot 



B.S.C. 22. 

X 29 82 lbs per foot 



L.ich Sixtion will Ix- to correct profile for the weights givcu. but tor increased 
weights the Section will be modifiitl .ns indicated on pag^e 32. 

FOR TABLE OF PROPERTIES SEE PAGES 36 AND 37. 



CHANNELS 



to • 4 • to i« lb. ^ . •«> . 4 • «• — 
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DORMAN, LONG St CO. LIMITED. 



CHANNELS 



B.S.C. 15. 

9 a 3 x19 37 lbs per ft. 













4" 5 














■5 r . 





B.S.C. 13. 

8 X 3 /j'x 2 2 • 7 2 lb» per a 



BSC. 10. 

7 *3y, x20 23lb5 per ft. 



B.S.C. 9. 

7x3x17 56 lbs per ft. 



B.S.C. 12.* 

X 3 x19-3 lbs per ft 



D.L.C. 9a.* 

7x2;^x9 75lbs per ft. 



^iclion will Ix; lu co;rccl profile for thi; wcitfliLs jfiven. but lor incro;Ls«.»J 
wdghts the Section will he modified as indicated on pa^e 32. 



FOR TABLE OF PROPERTIES SEE PAGES 36 AND 37. 
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DOR MAX, LONG He CO. LIMITED. 



EQUAL ANGLES 



B.S.E.A. 16 
Thicknesses 



B.S.E.A. 14 
Thicknesses 



B.S.E.A. 7. 
Thicknesses 




B.S.E.A. 2. 
Thicknesses 



Each Section will he to ix>rrcvt profile for the thicknesses given, but for 
intcmudi.iti .^r trrcattr thicknesses the Sections will be modified 
as indicntcd on pag-e 32. 



FOR TABLE OF PROPERTIES SEE PAGE 40. 



f>4> U M 



BULB ANGLES 



■ SIS 

".4 0« 



H '. II A I 



■ S B A te. 

• 1 



8 ^ B A f 4 



I 
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BULB ANGLES 




Each Section will be to correct profile for the weig-hts tfiven, but for increascxi 
w eig^hts the Section will be modified as indicated on page 32. 



FOR TABLE OF PROPERTIES SEE PAGES 42 AND 43. 



ZEOS 



0 L2. 2 a. 

ta »• >^ pm. W 



Bt2 3 



BS2 4 

»«' 



HS.2 8 

. i lb* >■*..• 



0 S 2. 6 

•a 'M #•< '«M>« 



«Le or 



no K M \ \ 


1.0 \ <. cV C O. I 


I M I T K n. 






TEES 


3 r 
















6 












J 




B.S.T. 13. 

Thickne»»et 


B.S.T. 21. 

ThicknesMt 




r 

n 


- 










— ^ 






s ^ 








6 






B.S.T. 14. 

Thicknesses 

^ 'r . 
















c 






B.S.T. 20. 






4 




Thicknesses 








1 










r 






'J 




B.S.T. 15. 

Thicknesses 

'2'. 




5 












■ J 












5 




B.S.T. 19. 








J 








B.S.T. 17. 

Ti-.cknesies 


Table and stalk of equal thickness. 


uc-sscs given. 


FOR TABLE OF PROPERTIES SEE 


PAGE 41. 



DORM \ \ LIMITED. 
STEEL TROUGHING 
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DOR M A \ , L O X CV & C O. L I M I T K I) . 



STEEL TROUGHING 






FOR ABOVC. BUILT UP AS FLOORING. SCC PAGCS 123 ro 149 
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DORM AX. I o\i. .V L t>. LliMlTED. 

BULB TEES 




B.S.B.T. 3.* 

9"x 5 /, X 26-76 lbs per fl. 




(hi 

B.S.B.T. 2.='= 

e'x 5 '/jx 2 2 7 8 lbs per n. 



B.S.B.T 1.* 

7 x5x19 01lbs pern 



J). 



B.S.B.T. 6.^ 

12'x6//x42-49lb8 perft. 11a 



B.S.B.T. 5.^= 

5 '/,'x37 eeibs per ft. 



B.S.B.T 4.^= 

10 x6 x31 6lb» per a. 



i;.ich Sictioii will be to correct profile lor llie wel^fhts fjiven, but for iucrc.i 
wciVbts the Section will be modified .is indicated on pa^-e 32. 

FOR TABLE OF PROPERTIES SEE PAGES 4.2 AND 43. 
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DO UMAX, LONG & CO. LIMITED. 



ROUNDS, SQUARES AND FLATS. 



ROUN DS. 

J 

DIAMETERS. 

y." A" %" H" u 

iy«" if'o" 1^4" lA" i%" 
ii^" ly^" i%" 1%" 1?^^" 

2" 2'/," 2y4" 2%" 2K>" 



SQUARES. 

u 

SIDES. 

Vi" A" %" H" '4 
W %" W 1" ii^" 

1^8" i^b" iy4" lA" 
lA" lyo" 1%" 1^8" 

2" 2J/s" 2y4" 



FLATS. 



Width 
InohM 


Thickness 


i Width 
Inohes 


Thickness 


jfinimnm 


Maximum 


Minimum 


Maximum 


24 






3 '4 


y4 


^4 


20'. 






3 '.4 


y4 


y4 


18 






3 


y4 


■% 


16 








y4 


% 


14 




■' \ 


2y, 


y4 




13 






2y4 


y4 




12 




■.■4 


2 


y4 




10 






1% 


y4 


% 


9 




y4 




y4 




8 




y4 


1 1'/^ 


y4 




4 


yl 


% 




y4 


Vi 


3% 


y4 


% 


j 1 


... 


... 



Note.— Flats of greater thickness than the above will have the edges 
sliyrhtK- roiindfd 



MISCELLANEOUS SECTIONS 



No 3 HATCH 



BOBBIN SECTIONS. 



HOLLO/v r^AL^ ROUNDS 

( 



SOLID HALF ROUNDS 



FENCING 



STANDARD 

NUT STEEL. ^ RIVET BARS 
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DIAGRAM SHEWING PROFILES OBTAINED WHEN 
SECTIONS ARE ROLLED OF THICKNESSES OTHER 
THAN THOSE GIVEN ON THE PRECEDING PAGES. 

The hatched portions indicate correct profiles, the blank portions 
the added niaterial. 
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DIMENSIONS. PROPERTIES. 4.C OF 
SECTIONS 

DimenBioni and Prop-r' ot 

ly 



Least Radius of ( v.n 
I • > lH»»«n d» I he* 



|... 
Ii.> 
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DORM A N 1 O \ C. &. 


CO. LIMITED. 


DIMENSIONS 


AND PROPERTIES OF I BEAMS. 




For ufe diithbuted loadi Bee 


i6 &nd 47. 












Weight 




DUORAJf 






Referenee 


Siu 


per 












]l4rk 


Inchet 


Foot 


Web 




Badioi Radios 












t 


T 


m m2 






B8B 30 


24 7'. 


100 


'6 


107 


•7 35 






29 


20 7 ' 


89 


*6 


101 


•7 35 






28 


18 7 


75 


"55 


928 


65 325 






27 


16 6 


62 


■55 


■847 


•65 325 






26 




59 


•5 


•88 


•6 3 






25 


15x5 


42 


•42 


•647 


•52 26 






24 


14-6 


57 


5 


873 


•6 3 






23 


14 6 


46 


•4 


698 


•5 25 






,, 22 


12 6 


54 


•5 


883 


•6 3 






,, 21 


12 v6 


44 


•4 


•717 


•5 25 


c 




DLB 20a 


12 5 


39 


•44 


664 


•54 27 









BSB 20 


12 5 


32 


•35 


■55 


•45 '225 






u 19 


10 8 


70 


•6 


•97 


•7 -35 








18 


10 6 — 


42 


■4 


•736 


•5 25 




1 


98' 


DLB 17a 


10 5 


35 


•42 


•652 


52 26 




BSB 17 


10 5 


30 


36 


•552 


•46 23 








,, 16 


9 v7 


58 


■55 


924 


•65 325 




1 


x_ 


















DLB ISa* 


9' 4 3\ 


21-5 


•34 


•453 


•44 22 




1 




BSB K) 


9 4 


21 


•3 


■46 


•4 2 








14 


8 6 


35 


•44 










13 


8 5 


28 


35 


•575 


•45 225 






DLB 12a 


8 4 


25 


38 


■581 


•48 24 




, Ri 


BSB 12 


8 4 


18 


"28 


•402 


•38 19 




\i 


7 4 


16 


'25 


•387 


•35 175 






10 


6 5 


25 


•41 


■52 


•51 255 






9 


6 4', 


20 


•37 


■431 


•47 235 






DLB 8a 


6 3 


16 


•34 


•484 


•44 22 






BSB 8 


6x3 


12 


•26 


•348 


•36 18 






DLB 7a* 


5x5 


24 


37 


•551 


•47 235 






BSB 7 


5x4' 


18 


•29 


•448 


•39 195 






DLB 6a 


5x4,;. 


19 


•40 


•458 


•50 25 






BSB 6 


5x3 


11 


22 


•376 


•32 16 






DLB 5a 


4^x1-, 


10 


•32 


•48 


•32 16 






BSB 5 


4^4 xl\ 


6-5 


18 


•325 


•28 14 






4 


4x3 


9-5 


•22 


•336 


•32 16 






DLB 3a 


4x13, 


8 


•3 


•383 


•3 15 






BSB 3 


4x1-', 


5 


•17 


•24 


•27 135 






2* 


3x3 


85 


•2 


•332 


•3 15 






DLB 1a 


3'::Xl«o 


6 


•25 


•344 


•25 125 






BSB 1 


3xi>. 


4 


16 


•248 


•26 13 


The properties of British Standard Seetions 


ni atK>v» 




are published by 




permisMon 


ot the Enjjineeriiig Standards 


Committee. 
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DIMENSIONS AND PROPERTIES 0^ 1 blmMS. 



for Mf< diatnbuUd loads ice pages 46 and 47 



Ana 

t^uar* 
Inthaa 


Mootnti of Inartta 


Ra4ii ofOyration 
Inehta 


ftoction 
Mo4uiu« 


C«ntrM 

of 
OuIm 

c 




R»tirtr\ce 


About 
t * 


About 

Y - » 


About 
»•» 


About 

y ■ y 




Mark 


29 4 


2MI>4 


MO 92 


9 6 


1 ;) 


22 r 1 


4 6 


B8B 3U 


2« 17 


1070 


02 03 


7 99 


I 54 


107 O 


r.) 


2;» 


22 on 


1 149 


47 04 


7 21 


140 


1270 


» (t 


'J.i'. 


18 23 


726 7 


27 08 


0 31 


121 


on . ' 




:'. i 


17 3b 


t)2H'9 


28 ' 22 


0 02 


1 " 27 


h: , 




■.'•I 


1235 


428 


11-81 


6 88 


•978 








1 fl" 70 


f>32 0 


27 00 


6 63 


120 








13 f>a 


440 6 


210 


5 7 


I 20 


.'; 






16 HH 


376 6 


28 3 


4 86 


133 


t . 






12 94 


316 3 


22 27 


4 93 


131 






2 1 


1 147 


2fl0'9 


1210 


4 77 


103 


1 




DLB 2iu 


9 41 


220- 


9 763 


4 83 


101 






B8B 2U 


20 H 


344 9 


71 07 


4 09 


180 






19 


12' 3f> 


2115 


22 9.) 


4 13 


1 30 


1 . 




18 


10 29 


107 a 


11 80 


4 03 


I 07 


3.< 1 . 




DLB 17« 


8 H2 


145 6 


9 79 


4 00 


106 


29 12 


2 7.) 


B9B 17 


17 06 


229 6 


40 3 


3 00 


I 04 


61 0 


4 I) 


1^; i 


6 324 


8341 














6 17« 


81 ■ I 














10 29 


110 6 


1 












H 24 


89 32 


1 




I 11 










76 Ofl 






805 


1 , 




DLB 12« 


294 


56 09 




■ \ 


822 


1 . . ■ 




BSB 12 


4 70« 


39 21 


3 414 


2 3ti 


851 


1 1 2 


J.) 


11 


7 36 


43'61 


9110 


2'43 


111 


I 4 "i.'^ 


2 7 ."> 




6 HH 


34 02 




' 1 2 


969 


11 I 




9 


4 70»t 


20 10 






046 






DLB 8* 


3 ly.i 


20 21 






oirt 






BSB 8 


7 0;>\» 


29 30 












' ' 3 7« • 


.'. 29 


22 09 












■ 7 


,» -.HH 


22 34 












Oa 


3 23.) 


13 01 














2 941 


9 276 


413 


178 


37 a 








1 912 






1 H7 










2 794 
















2 3.Sa 
















147 
















2 ) 


•< 






. 1 








17^6 






132 


322 








1 17H 


1 ■ 




1 1 IH 


:V24 









nORMAX, LOXG 6i CO. LIMITED. 



CHANNELS. 

DIMENSIONS AND PROPERTIES. 



i 



I^Cbntre of Gravity 




Reference 
Mark 


A 


Siie 
- B 


Standard 
Thicknesses 


Badii 


Weight per 
foot-lbs. 


t 


T 


R 


r 


BSO 27 


15 


x4 


020 


630 


'630 


■440 


41-94 


26 


12 


x4 


'525 


'625 


'625 


'425 


3647 


25 


12 


• 3' 


"500 


600 


'600 


'425 


32 88 


24 


12 


> 3', 


375 


•500 


•500 


•350 


26- 10 


. 22 


11 


x3>.. 


•475 


•575 


'575 


•400 


29 82 


21 


10 


■ 4 


•475 


•575 


•575 


•400 


30- 16 


DLO 21a* 


10 


x4 


•312 


•312 


•600 


•200 


1886 


BSO 20 ^ 


10 


>,3'., 


"475 


• 575 


•575 


•400 


28 21 


19 


10 


3' 


•375 


•500 


•500 


•350 


23 55 


17 


9 


■ 3' ■ 


•450 


•550 


•550 


•375 


25 39 


16 


9 


3' 


•375 


•500 


•500 


"350 


22 27 


15 


9 


3 


•375 


•437 


•437 


•350 


1937 


H 13 


8 


3'. 


•425 


•525 


•525 


•375 


2272 


.. 12* 


8 


x3 


•375 


•500 


•500 


'350 


1930 


10 


7 


x3'. 


•400 


•500 


•500 


'350 


20^ 23 


9 


7 


x3 


•375 


•475 


•475 


•325 


1756 


DLO 9a* 


7 


X2'n 


•230 


•325 


•325 


•230 


975 


BSO 8 


6 


x3'.. 


•375 


•475 


•475 


•325 


179 


6 


6 


x3 


•312 


•437 


•437 


•300 


1449 


DLO 5 a 


5" 


sX2',, 


•437 


•500 


•500 


•350 


1608 


4a 


4' 


, 2 


•500 


•500 


■500 


•350 


1292 


3a 


4 


x3 


•375 


•500 


•500 


'350 


14-20 


2a 


2'/„xl 


'312 


■312 


•250 


•200 


414 



ZED BARS. 

DIMENSIONS AND PROPERTIES. 



Minor 



Centre of 

Gravity 



Refereno3 
Hark 



BSZ 8 

7 
6 
5 
4 
3 

DLZ 2a 





Standard 






Sixe 


Thicknesses 


Area 


Weight 


A X B 






square 


per foot- 




t 


T 


inches 


lbs. 


10 3'. 


'475 


'575 


8'283 


28^ 16 


9x3', 


'450 


•550 


7 449 


25 33 


8 3', 


'425 


-525 


6 670 


22 68 


7x3>... 


'400 


•500 


5 948 


2022 


6x3', 


'375 


•475 


5258 


1788 


5x3 


'350 


•450 


4169 


14^17 


4x3 . 


•325 


'426 


3 605 


1226 



The properties ot British Stand.nrd Sections in ;iKne t.ibles. where taken t 
the Eiiginccrinif Standards Committee s SectivMi Book, are published b\ 
pennission ot" the Committee. 
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DOR MAN, LONG & CO. LIMITED. 



UNEQUAL ANGLES. 

DIMENSIONS AND PROPERTIES. 



It^- 'X 

\ Centre of Gravity 



Eeference 
Mark 



. 25 
25 
25 

24 |6>{: 
24 
24 

22 
22 
22 

21 
21 
21 

20 
20 
20 
20a|6 
20a 
20a 

. 19 
19 
19 

18^ 
18' 
18^ 

17 
17 
17 

16 
16 
16 



Size and 
Thickness 



x3i/2xy2 5' 
It %'6 

^ \ 3 
'..4 
%5 

v., 4' 
<"'h3 

11; 4 

<^h3 
y.4 

x3 x-h3 
V"4 
•'.S4 

-■'4 x-\3' 



x3y2> 



5y2x3'/, 



ill « 

fill 



17220 
31324 

24817 

482122 
686,26 

61(^12 
75016 
86019 

61012 
75016 
86019 
42411 
50215 
54918 
23611 
25214 
23617 

23611 
252 14 
236117 

05010 
00313 
92516 

23611 
25214 
23617 

05qi0 
00313' 
92516 • 



•425 
•425 
•425 

45 
45 
45 j 

4251 
425 
425 

425 
425 
425 

40 
40 
40 

40 
40 
40 



84l' 
04- 
13' 

J. 

15' 

92, ■ 

27'' 
15' 
92' 

64 
31 

■ool' 

46' 

80; 

00!^40 
46-40 
80r40 
37 -375 
61 -375 
74 -375' 

00 -40 ! 
46/40 
80|-40 . 

37^375i 
61 -3751 
74! 375; 



Dimen- 
sions 



300 2 
300 2 
300 2 

325 2 
325 2 
325 2 

300 2 
300 2 



300 1 
300 1 



275 1 
275 1 



741 15' 
79220 



92313 
97417 



77312 
82316 



Moments Section 
of Inertia Moduli 



\k |>lgx|> 



848 7 
897: 9' 
94411 



2 8 
0910 
66jl2 

3 
4 
5 



93 3 
80 4 

6 4 

45, 2 

2 2 

7 3' 

96 4 

3 5 

4 1 7 

64] 3 
86 3 



5614M. 
9214V 



8721>/n 

8617 

1316y2 

37 16 1/2 

52b2 

98j32 

43132 

1725y. 
5225y] 
8625 
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DOR. MAX, LO\r, \ CO LIMITED. 



UNEQUAL ANGLES. 

DIMENSIONS AND PROPERTIES. 



Dimen- Moments Section J 
sions , of Inertia Moduli ^ ^ "f -^ 

"at**^ 

I ' 1 " 



Reference 
Mark 



S.IS.J Radii 
Site and ^ | 



15 



BSUA 15 

15 
15 
15 

14*4 
14* , 
14* 
14*.. 

12 
12 

12 
12 

11 
11 
11 
11 

9 
9 
9 
9 

8 
8 

8 

7 
7 
7 

6 
6 
6 

5 
5 
5 

4 2 
4 



x3 xf«2-402 8 
■'h2-859 9 
Va 3-74912 
6;|4-609|15 

. ■ 3', x, -612 -402 8 
"h 2-859' 9' 
',3-74912 

4- 60915 

x3»^x 1^2-246 7 
•■'h2-671 9' 
H- 3 -499 11 
c^4-295i4 

x3 X 1^2-0911 7 
•"h 2-485 8 
!1:3-25111 
••,.3-98513 

. 3 xrVl-934!6 
•■s2-298 7 

5- 00110 
•?s3-67312 

r:X2»l.x-,%|l-779 6 

-yn^ uv 7 





2-752 


9 




1-312 


4 


% 


1-921 


6 


Mi 


2-499 


8- 


X'/4 


1-187 


4- 




1-733 


5- 




2-249 


7- 




1-063 


3- 



1-309 4 

■^!l-547i 5' 



1% •62212-11-225 -150 -627 - 3811 
'il -814 2-77 -225 1501 -653 - 407^ 



2501-66 
2501-68 
250il-73 
1-78 



2501-36 
250|l-39 
2501-44 
2501-48 

25o'l-16 
250|l-19 
2501-24 
2501-28 

225!l-24 
22511-27 
225|1-31 
2251-36 

2251-04 
2251-07 
2251-11 
2251-16 



976 
103 
107 

•774 
-799 
•823 



667 6 
693 7 
742 9 
78911 



14 1-68 1-8* -7220 

24 1-97 2-18| •8519V. 
33 2-51 2-851-11 19' o 

25 3-00 3-491-3619 



82 2-55 

69 3 00 

31 3-84 

81 4-61 

46 '2-47 

08 2-90 

23 3-71 

28 '4-44 

I 

31 1-59 

89 1-87 

98 2-37 

96 2-83 

27 |l-53 

67 il-80 

40 2-28 

05 2-71 

15 ! 



1-54| -97i30'l 

1- 831 -1530 w 

2- 391-5 30 
2-921-8330 



2-311 

1-20 
1-42 
1 

2' 



1 10 

1 

1 



•96,37 
■1337 
■4837 

•8036'/J 

•7128', 
•8423' . 
•0928'.. 
-3328 

I I 
•6935'/.: 
•8335'/. 
-0735', 
-3035 



-910 -90 


•4926'^. 


•54 


1-06 


1^07 


•5726 


•53 


1-34 1-39 


•7426 


-53 


•716! ^54 


•39^34 


•52 


1-02 


•79 


■5734 


-52 


1-28 


102 


•7333'<. 

1 


•52 


•373 


•52 


•2523",. 


•43 


-525 


•76 


•3623 


•42 


-656 


•98 


•46 22',.. 


•42 


-3591 -37 


1 

•2432 


-42 


•433 


•45 


•3031'/. 


-42 


•502 


•53 


•3531'/, 


•42 


•115 


•17 


•1028'.. 


-32 


•146 


•23 


•1328 


-31 


■'74 






•31 
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lU^lxMW", LONG & CO. II^lI^KD. 



EQUAL ANGLES. 

DIMENSIONS AND PROPERTIES. 

Minor Axis ^4-5, . 



Centre of Gravity 





Sixe &Dd 
Thickness 


Area 
Square 
Inches 


Weight 
per Foot 
Lbs. 


Ri 

Root 


idii 
Toe 


Bimen- 
sion 


of 
1 Inertia 

XX 


Section 
Mod'lns 

XX 


Radios 
of 

Gyrt' n 


16* 






7-75 


26^35 


•600 


•425 


2^15 


147-4 


8^10 


1-58 


16* 






9-609 


32 '67 


•600 


•425 


2*20 


58^2 


10^03 


1-57 


16* 






11-437 


38 39 


600 


425 


2 25 


68 5 


11-91 


1 56 


14 






5-062 


17-21 


•475 


•325 


1^64 


17-3 


3-97 


1-18 


14 






7-112 


24 18 


•475 


-325 


1^71 


23-8 


5-55 


ri8 


14 






3-441 


28-70 


•475 


•325 


1-76 


27-8 


6-56 


1-17 


13 






3-610 


12-27 


•425 


■300 


1-37 


8-51 


2-34 


-98 


13 






4-750 


16 15 


•425 


•300 


1-42 


110 


3-07 


•98 


13 






5-860 


1992 


-425 


•300 


1-47 


13-4 


3-80 


-98 


12' 






3-236 


11-00 


•400 


-275 


122 


614 


1^87 


-88 


12* 






4-252 


14-46 


-400 


•275 


129 


7^92 


2-47 


-87 


12' 






5-236 


17-80 


•400 


•275 


1-34 


9-56 


3^03 


•87 


11 






2-859 


9-72 


•350 


•250 


1-12 


4-26 


1-48 


•78 


11 






3-743 


12-75 


•350 


•250 


1-17 


546 


1-93 


•77 


11 






4-609 


15-67 


•350 


•250 


1-22 


656 


2-36 


•77 


10 


3 


• ■ r's 


2-091 


7-11 


•325 


•225 


•975 


2^39 


•95 


•68 


10 




2-485 


8-45 


•325 


•225 


1-00 


2-80 


1-12 


•68 


10 






3-251 


11-05 


•325 


•225 


1-05 


3-57 


1^46 


-68 
•68 


10 






3*985 


1355 


•325 


•225 


109 


4^27 


1-77 


9 


3 




1-44 


4-90 


•300 


•200 


•827 


r2i 


•56 


•59 


9 




% 


2-111 


7^18 


•300 


•200 


•877 


1^72 


•81 


•53 


9 






2-752 


936 


•300 


•200 


•924 


2^19 


1^05 


-58 


9 




% 


3-362 


11*43 


•300 


•200 


•970 


259 


1-28 


-58 


7 


2> 


(.X2'/:.X% 


1-187 


4-04 


•275 


•200 


•703 


•677 


•38 


■48 


7 




1-464 


4-98 


•275 


•200 


•728 


•822 


•46 


•48 


7 






1-733 


5-89 


•275 


•200 


•752 


•962 


•55 


■48- 


7 






2-249 


7-65 


•275 


•200 


•799 


V21 


•71 


•48 


6 






•803 


2^75 


•250 


•175 


•616 


•378 


•23 


•44 


6 






1-063 


361 


•250 


•175 


•643 


•489 


•30 


■44 


6 






1-309 


4-45 


•250 


•175 


•668 


•592 


•37 


-43 


6 






1-547 


5-26 


•250 


•175 


•692 


•686 


•44 


-43 


5 


2 


, Z lis 


•715 


2-43 


•250 


•175 


•554 


•260 


•18 


-39 


5 






•938 


3^19 


•250 


•175 


•581 


•336 


•24 


•39 


5 




;: 1 


M53 


3-92 


•250 


•175 


•605 


•401 


•29 


-38 


5 






1^36 


4-62 


•250 


•175 


•629 


•467 


•34 


•33 


4 






-622 


2-11 


•225 


•150 


•495 


•172 


•14 


•34 


4 






•814 


2-77 


•225 


•150 


•520 


•220 


•18 


-34 


4 






•997 


3-39 


•225 


•150 


•544 


•264 


•22 


•34 


3 




<,xl'^x A 


•526 


1-79 


•200 


•150 


•434 


•105 


•10 


•29 


3 






•686 


233 


•200 


•150 


•468 


•134 


•13 


•29 


3 




A 


•839 


2-85 


•200 


•150 


•482 


•153 


•16 


•29 


2 


1' 


4xl'.4xA 


•433 


1-47 


•200 


•150 


•371 


•058 


•07 


•24 


2 




.. 


•561 


1-91 


-200 


•150 


•396 


•073 


•09 


•23 
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DOR M A X , L O .\ Ci cV L O. L I M 1 T K I). 



TEES. 

DIMENSIONS AND PROPERTIES. 

lY 











r 


" Centre of Gravity 









Reference 
Mark 



Slse and J sri 
Thieknesfl i ^ c 



B8T 21 


6 


x4 




3 


21 








. 21 








5 


20 


6 


x3 




3 


20 








4 


M 20 








5 


19 


5 


x4 


•/= 


3 


M 19 






4 


17 


5 


x3 


x% 


2 


17 






Y, 


3 


15 




x4 


x^i, 


2 


15 






3 


M 14 


4 


x3 


M: 


2 


14 






3 


13 




2 


M 13 






V" 




M 11 


3 


x3 


x.^'A 




11 










10 


3 


■ 2' 




1 


. 10 








2 



7 
7 
6 
6 

DLT 6Ai2 
6a ■. 

5 I'/j 
5 

1-^4 



U 1 
ft 1 

M •:'Hji 

x2!4x'/j 1 
••h 1 
x2 x'J 

-^H 1 



BST 



4 
4 

3 ,1'^ 
3 



xl'/jX'/.il 

x2 x'il 
xl^^ X 
xlV4 X 



S.|l Radu 



0 I Moments of Section 

1 I Inertia Moduli 

J , a X "S > 



Radii of 
Gyration 



634 12 
771 16 
878 19- 



257 11 
268 14 

875 9 
762 112 
872 9 
758 12 
498 8 
262 111 
496' 8 
26911 
121 7 
76 ' 9 

929 
506, 
197: 
4741 
742; 
071 
554 

947 1 
367, 
3201 
ISO, 

320' 
003! 



36 • 425,-300| • 
22 - 425 - 3001 ■ 
99 - 425 - 30011 



08 - 400 
53 - 400 
87 -4001 

07-400' 

51 -400 

78 -3501 

79 - 350 

77 -350^ 
78,-350 
49' -3251 
03|-325 

49 •325 
08,-325 

21,-300 
38 - 300 

56 '-275 

52 -275 
07-275 
01-275 
92 '-275 
64 1 -250 
28-250 

22 i -250 
64-250 



79 - 225 
41 -225 

791-225 
40|-225 

81-200 
35-200 



2751 
2751 
275 1 

275^ -5 
275 1( 

250 
250| 

250 1 
250 1 

225 
225 

225 
225 
200 
200 

200 
200 
200 
200 
200 

175 
175 

175 
175 



•915 4-700 6 
■968 6-070 8 
•02 | 7-350 10^ 
•633 2 062 6' 
•684i2-635 8 
■ 3-144 10 

4- 471 3 

5- 772 5 

•691 1-973 3 
741 2-516 5 



4- 189 1 

5- 402 2 

1- 860 1 

2- 365 2 

2- 768 1 

3- 543 1 

1- 708 

2- 165 1 

l-015t 
1-275 1 

•677, 
•823 i 



-337 
•469| 

•148 
•202 
•307 
•369 

•221 
•265 

•106 
•135 



344 '1 
6^il 2 
912 2 

389 
649 1 
938 1 

691 1 
017 1 

716 
031 I 
901 1 
590 1 
914' 
5991 
2841 
752 1 
816' 
115,1 
8141 
109| 
•302' 
•387 i 
•473 
•224 
•349 
-157, 
•246! 

•1591 
•246 



•107 
•137i 

•048; 
•0671 



52 2-11 1 
00 2-87 1 
47 3-64 1 

87 2 13 
142-88 
39 13 -65 

491-48 1 
96 2-01 1 
85 1-49 
11 201 
45I -95 1 
901-29 1 

83! -96 
08130 

lol ^73 1 
441-001 



137 1 
128 1 
1181 

795 1 
7851 
773 1 

172 1 
1631 

8281 
8181 

208! 
199 

863 
851 

053' 
043 



321 
344 
362 
400 
423 
443 

065 
084 

137 
156 

814 
830 

875 
893 

717 
733 
620 
636 
650 
665 
502 
512 
521 
457 
474 
407 
424 
441 
457 



361 
370 
301 
312 



e properties ot British Standard Sections in above table, where taken from 
the lintjineering Standards Committee's Section Book, are pubhshed by 

permission of the Committee. 



nORM.W, I,0\('. \ CO. LIMITED. 



BULB ANGLES. 

DIMENSIONS AND PROPERTIES. 







Reference 


Size 


_ 




it per 
lbs. 1 


Radii 




V / 


Mark 


A B 


Stan 

Thiol 


sqaare 

inches 


to^ 

'S 9 
^5 










*^^MinorAxis 


BSBA 20 


12 x4 


•600 


10^724 


36*46 


•675 


•450 








19 


11 x3M: 


•550 


8*953 


30*44 


•625 


•425 








18 


10 x3«/4 


•525 


7*904 


26*87 


•575 


■400 


1 i 




W 


17 




•500 


7*277 


24*74 


•550 


-375 


1 ' 




16 


9 3V. 


•475 


6*677 


22-70 


•550 


•350 


1 

1 


T 


Centre of 
ji^Gravit> 

1 


14 
12 


8Vox3'^ 
8 x3*4 


•475 
•450 


6*339 

5*YYy 


21*55 
19*65 


•525 
•500 


•350 
•325 


*! 






8 > 3 


•425 


5*301 


18*02 


•500 


•325 






ir3 


9 


7 • , • 


•425 


5 023 


1708 


•475 


•325 


1 




j ♦- 


8 


7 >3'. 


•425 


4*940 


16-80 


•450 


•300 


1 ^ 




7 


7 x3 


•400 


4*498 


15-29 


•450 


300 


n 




6 


6^2 x3M. 


•400 


4*420 


15*05 


•425 


•275 






5 


6y2x3 


•375 


4*002 


13-61 


•425 


•275 




Y 


4 


6 x3 


•375 


3*763 


12-79 


•400 


•275 






3 


5'/2x3 


•350 


3*332 


11*33 


•375 


•250 



BULB TEES. 

DIMENSIONS AND PROPERTIES. 





Y 

t 


B 


Reference 




Size 


Standard 
Thickness 


Area 


ii 


Ra 


iii 




1 




Mark 


A 


A B 


t 


T 


square 
inches 




r' 


r- 






























BSBT 6^ 


12 




•575 


*650 


12-498 


42-49 


*975 


■325 


X| — — 




— • — X 


A 




Centre of 
Gravity 


5* 


11 


x6>. 


-550 


*600 


11-136 


37-86 


*900 


•300 




r 


4* 


10 


x6 


500 


*550 


9-295 


31*60 


*825 


*275 


LJ 


„ 3* 


9 


x5y. 


•475 


*500 


7-870 


26-76 


*750 


*250 




j 


1" 


2* 


8 


x5>/. 


*450 


•450 


6-701 


22-78 


*675 


*225 








1* 


7 


x5 


*425 


•425 


5*592 


1901 


•600 


*200 








DLBT lA 


2' 


,x2'/:. 


*3125 


*3125 


1*759 


5-98 


•26 


*14 




Y 




iB 


2 


x2 


*2 


•2 


•941 


3*20 


•2 


•1 



The properties of British Standard Sections in above tables, where taken from 
the Engiiieeriny Standards Committee's Section Book, are published hy 
permission of the Committee. 



43 



in>KM\\. i.oxc. CO. limitp:d. 



BULB ANGLES. 

DIMENSIONS AND PROPERTIES. 



Radii 


Oentre of 
Gr&Tity 


MomeDts of 
Inertia 


Section 
Moduli 


8 55 


ladius 
-ation 
hes 


Reference 






r"' 


J 


p 


About 

XX 


About 

Y Y 


XX 


Y Y 


1-3 




Least I 
Inc 


Mark 












191 • 443 


^7 

8 355 


29-843 


2-593 




"821 


B6BA 20 


•050 


■625 


•S 


5^1^ 


•686 


133'856 




23 -051 


1-837 


4 


•715 


19 


•975 


•575 


•500 


4-622 


■693 


96-228 


4-828 


18-265 


1-720 




•724 


It 18 






•475 


4-361 




82 418 


4-585 


16-038 


1634 


5':; 


•729 


17 




•550 


•450 




•695 


63 •383 


4-356 


13-941 


r545 


6 


■755 


16 


•850 


■525 


•425 


5 •798 


•706 


57^725 


4-265 


12^277 


1525 




•740 


14 


•825 


•500 


•400 


3543 


•712 


47 072 


4-031 


10-561 


1^446 


8 


•746 


12 


•825 


•500 


•400 


3 698 


■600 


42 863 


2-449 


9-964 


1020 


5', 


■627 


11 


•800 


•475 


•400 


5 419 


•612 


55 725 


2-405 


8-754:1-007 


6 


•652 


9 


•750 


•450 


■375 


2998 


•737 


30-914 


5-730 


7-725i 1-350 


10 


•758 


8 


•750 


•450 


•375 


3 141 


•614 


28 063 


2-250 


7-272 


•943 


7 


•658 


7 


•700 


•425 


•550 


2-723 


•747 


23943 


3-494 


6-359!l-269 


11':: 


•764 


6 


•700 


•425 


•350 


2 865 


•619 


21 •677! 2 •038 


5-963 


■881 


8', 


•644 


5 


•675 


•400 


■325 


2-597 


•633 


17 550 


2 057 


5-098! 871 


10 


•648 


4 


•650 


•375 


•325 


2-346 


•649 


13 032 


1-909 


4^152 


•812 




•653 


3 



BULB TEES. 

DIMENSIONS AND PROPERTIES. 



Radii 


o. Dimenaion 


^ Oentre of 
Gravity 


Moments of 
Inertia 


Section Moduli 


Radii of 
Gyrat'n— Inches 


Reference 
Mark 


r-'' 


r* 


About 

XX 


About 

YY 


About 

XX 


About 

Y Y 


About 

XX 


About 

Y Y 


1-30 


•475 


•725 


4-759 


236-808 


15-955 


52-704 


4-297 


4-555 


1-057 


BSBT 6* 


1-20 


•450 


•675 


4-290 


177-041 


12-690 


26-524 


5-S05 


5-985 


1-067 


„ 5* 


110 


•400 


•625 


3-881 


122-278 


9-124 


19-984 


5-041 


5-627 


•991 


4* 


1-00 


•375 


•575 


3-524 


83-730 


6-410 


15-290 


2^551 


5-262 


•902 


„ 3* 


•90 


•325 


•500 


3-018 


55-577 


5-628 


11-115 


2-046 


2-875 


•916 


„ 2* 


•80 


•300 


•450 


2^611 


55 087 


4-021 


7-994 


1-608 


2-505 


•848 


.. 1* 


•3 


•2 


•344 


■977 


1-592 


•405 


■914 


•522 


•890 


•479 


DLBT 1a 


•26 


•16 


■25 


•789 


•493 


•127 


•407 


•127 


•724 


■367 


,. iB 



The priwcrtics of British Standard Sections in above tables, where taken from 
the En{^ineering Standards Committee s Section Book, are published by 
permission ot the Conimittee. 
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NOTES ON I BEAMS AND 
COMPOUNDS. 

Dimensions and Properties. The dimensions and properties 
of I beams will be found on paj^es 34 and 35. 

The dimensions and properties of compounds are vfiven 
on the paices immediately preeedinj:^ those containintj- the 
tabular loads for each type. The moment of inertia and 
section modulus have been calculated on the net section, 
that is both tlangfes holed for rivets, the size allowed in 
any particular case, being- shown in the several tables. 

Weight of Compounds.— The published wciy^hts per foot of 
compounds are inclusive of rivets. The pitch of rivets 
for spans in general demand has been taken as the 
basis of calculation in all cases. 

Tabular Loads.— The loads given in the tables include the 
weights of the girders themselves, and are based on an 
extreme fibre stress of 7 '5 tons per square inch, being 
one -fourth of the average breaking stress. They are 
also calculated on the assumption that the girders receive 
the usual side support as in building work. For other 
cases, such as concentrated, eccentric, or live loads, 
special cilculation is necessary. 

The resistance of the web to shear or buckling has 
been taken as the limiting factor in deciding the 
maximum load for each section. These loads should 
not be exceeded when sections are used at less spans 
than those for which such values are given. 

Deflection.— Care should be taken in selecting beams and 
compounds that the deflection is not too great for the 
purpose foi- which they are to be employed. The zig- 
zag lines in the tables indicate the generally accepted 
limit of span to depth (20 to 1) for girders supporting 
plastered ceilings at full tabular loi.as. 



Ltort 
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I BEAMS. 

SAFE LOADS IN TONS UNIFORMLY DISTRIBUTED. 
For dimeosioat and propertiu of sections see pages 34 and 35. 



Sise 


Woight 








SPANS IN 


FEET 










Inches 


per foot 
lbs. 


2 






8 


10 


12 


14 


16 




18 


24 7'. 


100 










102 


92 


79 


69 




61 


20 7'. 


89 








94 


83 


69 


59 


52 




46 


18 7 


75 








78 


64 


53 


45 


40 




35 


16 6 


62 






73 


56 


45 


38 


32 


28 




25 


15 6 


59 






62 


oz 


42 


35 


30 


26 




23 


15 5 


42 






47 


35 


28 


24 


20 


18 




16 




57 






59 


47 


38 


31 


27 


24 




21 


14 6 


46 






43 


39 


31 


26 


22 


19 




17 


12^6 


54 




58 


52 


39 


31 


26 


22 


19 




17 


12 6 


44 






40 


33 


26 


22 


19 


16 




14 


12 5 


39 


.. 


45 


36 


27 


22 


18 


15 


13 




12 


12-5 






32 




23 


18 


15 


13 


11 




10 


10 8 


70 






53 


43 


34 


28 


24 


21 




19 


10-6 


42 


• 




35 


26 


21 


17 


15 


13 




11 


10 ■ 5 


35 




37 


28 


21 


17 


14 


12 


10 




93 


10 5 


30 


:: 


30 


24 


18 


14 


12 


10 


9 




8 


9^7 


58 


.. 


44 


42 


32 


25 


21 


18 


16 




14 


*9'4 3\, 


215 


26 


22 


15 


11 


9'0 


75 


64 


5 


6 


50 


9 4 


21 




22 


15 


11 


9 


75 


64 


5 


6 


5 


8 6 


35 




31 


23 


17 


1 4 


11 


9'8 


8 


6 


77 




28 




25 


18 


14 


1 1 


9 


8 


7 




6"2 


8 4 


25 


27 


23 


16 


12 


9 4 


7"8 


67 


5 


9 


5'2 


8-4 


18 


19 


17 


1 1 


8-7 


7 


58 


5 


4 


3 


38 


7 ■ 4 


16 


15 


14 


9" 4 


7 


5 6 


47 


4 


3 


5 


3' 1 


6 5 


25 


22 


18 


12 


y 


7'3 


6 


52 


4 


5 


4 • 


6 4 ' J 


20 


20 


14 


96 


72 


58 


4"8 


41 


3 


6 


3"2 


6 3 


16 


18 


11 


7-3 


54 


4-4 


3'6 


3^ 1 




7 


2'4 


6 3 


12 


14 


84 


5 6 


42 


3-4 


2 8 


2-4 


2 


1 


19 


♦5 5 


24 




15 


98 


7-3 


5 9 


49 


4-2 


3 


7 




5 4'.. 


18 


13 


11-3 


76 


5-6 


45 


3-8 


32 


2 


8 




5 X 4 , 'a 


19 


13 


11 


74 


5-6 


45 


.3-7 


32 


2 


8 




5 3 


11 


9 8 


6-8 


4-5 


34 


2-7 


2 3 


19 


1 


7 




4-, 1\ 


10 




49 


33 


24 


20 


1-6 


14 








4', I', 


6 5 


7 


35 


24 


18 


1-4 


1-2 


1 








4 3 


95 


78 


4-7 


31 


23 


1-9 


16 


13 








4 


8 


66 


3 3 


22 


16 


1-3 


I'l 


95 








4 V 1 ''4 


5 


4-6 


2-3 


15 


I'l 


•91 


•76 


•65 








*3x3 


85 


53 


3-2l2_ 


16 


1-2 


1 


•9 








3'.xl', 


6 


44 


2-21 1-5 


1 11 


•88 


•73 


•63 








3 X 1 ^, 


4 


2-8 


1-4| •92' -56 


•46 


•39 
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DIMENSIONS OF COMPOUND GIRDERS 
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1ft 
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PROPCRTieS OF 


COMPOUND 


GIRDERS 
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I H jn 
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1 t 24 
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»H j:i 
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1 t .!< 1 


. 10 


84 f>^ 


1 








I J JO 


11 


87 SA 










10 M) 


I'i 


80 










141 -ja 


18 


84 7M 










14 JO 


14 


811 JH 


13 ; 








•JO r*) 


16 


mi 1 \ 


l«)7 








JO 


18 


•M 48 




' ' 






18 


17 


» 88 


1 IH 










18 


34 ns 


IV 










18 












J:i 


*J0 


'i4 .M 














aO 86 


H)» 




' 4 0 








81 8A 


74 




8 








tfl 88 


78 a 


Ik IV 


107 8 




14 




24 19 


•4 A 


(IM8 


108 8 




J-J 


JA 


•ilM 


IB 5 


800 


m i 






-J« 
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■J 




4 1 A 






l« 


1 
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> K' \i \ \ 


1 I > \ ( 
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T COMPOUND GIRDERS. T 

JL SAFE LOAD IN TONS UNirOHMLV DI«T«l»UTtO ±. 
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63 
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42 
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M lu 
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62 


48 
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^4 

4 V 
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46 
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■ 


3H 
83 
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• 
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2W 
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21 
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COMPOUND GIRDERS. 

SAFE LOAD IN TONS UNIFORMLY DISTRIBUTED. 
For dimensions and properties of sections see preceding pages. 



Refer- 
ence 
Mark 


8 


10 


12 


14 


SPANS 
16 18 


IN FEET 

20 22 


24 


26 


28 


30 


BC29 




1 








1 








204 


192 




180 


30 


















204 


190 


176 


164 


. 31 
















188 


180 


166 


154 


144 


32 














204 


193 


177 


163 


151 


141 


• 33 














188 


179 


164 


152 


141 


131 


34 












204 


197 


179 


1 f 1 


151 


141 


1 31 


• 35 
















156 


1£>4 


142 


132 


123 


36 










188 


187 


168 


153 


140 


129 


120 


112 


37 










188 


173 


156 


142 


130 


120 


111 


104 


■ 38 








204 


194 


173 


156 


142 


130 


120 


111 


104 


• 39 








204 


185 


164 


148 


135 


1 ?q 


114 


106 


99 


M 40 












156 


141 


128 


lib 


109 


101 


94 


41 










156 


144 


130 


118 


108 


100 


93 


87 


42 






188 


173 


152 


135 


121 


110 


101 


93 


87 


81 


43 










146 


132 


119 


108 


99 


92 


85 


79 


44 






188 


164 


144 


128 


115 


105 


96 


89 


82 


IP 


,, 45 










124 


123 


111 


101 


92 


85 


79 


74 


46 








146 


134 


119 


107 


97 


89 


82 


76 


71 


• i 47 








146 


132 


117 


106 


96 


88 


81 


75 


70 


48 


253 


202 


168 


144 


126 


112 


101 


92 


84 


78 


72 


67 


,, 49 






166 




123 


110 


99 


90 




76 


71 


66 


.. 50 






146 


136 


119 


106 


96 


87 


80 


74 


68 


64 


.. 51 




156 


155 


133 


116 


103 


93 


85 


78 


72 


66 


62 


52 


210 


168 


140 


120 


105 


93 


84 


76 


70 


65 


, 60 


56 


. 53 




• 






86 


85 


77 


70 


64 


59 




51 


<i 54 


146 


1 


121 


104 

1 


91 


81 


72 


66 


60 


56 


52 


48 


.1 55 




121 




90 


80 


72 


66 


60 


55 


51 


48 


56 


146 


135 


112 


96 


84 


75 


67 


61 


66 


52 


48 


45 


57 








86 


83 


74 


67 


61 


56 


52 


1 48 


45 


- 58 




130 


108 


93 


81 


72 


65 


59 


54 


50 


46 




59 




94 


94 


87 


76 


68 


61 


56 


51 


47 


44 


41 


. 60 




87 


74 


65 


58 


52 


47 


43 


40 


""37 


35 


.. 61 






86 


74 


65 


58 


52 


47 


43 




37 


35 


62 


113 


96 


80 


69 


60 


53 


48 


44 t 


40 


37 


34 




63 


90 


75 


64 


56 


50 


45 


41 


38 


35 


32 


30 


64 


94 


86 


71 


ei 


54 


48 


43 


39 


36 




31 


29 


65 




79 


65 


56 


49 


44 


39 


~W 


33 


30 




66 






60 


53 


46 


41 


37 


33 


31 








67 






60 


51 


45 


40 


36 


~33l 


30 


28 


26 




68 


64 


6, 


51 


43 


38 


34 1 




27 


25 


23 






. 69 




51 


43 


37 


32 


29 1 




23 










70 


60 


49 


41 


35 


31 


27 


24 


22 











56 



DOR M A \ , L O S I . 



IT SAFE L 



COMPOUND GIRDERS. 

OAD IN TONS UNIFORMLY DISTRIBUTED 
Jot dlocnaioiu tod proptrtiM of Motioiu mc prMtdiog pagM. 



SPANS IN rEET 

li'2 :i1 36 38 40 42 44 46 48 60 



1 «H 1 fj8 
164 146 



136 
132 
123 
123 



127 
125 

lie 

1 16 



160 142 136 128 122 117 112 108 

137 130 , 123 117 112 107 I 1U3 99 

120 1 14 I lu8 T(7T""57r 04 90 

118 1 12 100 TITT Oft I 02 88 86 

100 103 98 I 94 ~??(T ; 86 82 

109 103 98 04 ~g(7j 86 82 79 

102 rST 52 55 




93 88 84 80 76 

86 I 82 78 74 . 71 

86 82 75 TTl 7 1 

82 78 74 70 | 67 



73 
68 
68 
64 



66 
61 



67 63 
66 62 

. 63 59 

_35~| 58 

raiT 66 

68 I 6 
I 53 I 

48 4 
46 

4;> -I 



42 

40 li^. 
38 3H 
33 



72 68 66 

67 64 61 

66 03 

64 «( ) 
62 

59 60 

59 66 
66 

66 52 



62 

6fl ' 



D«fl««tlon 
Oo4ffloieat 



00(J676 

0O(J076 

00079 

0OO708 

00079 

0OO7O8 

00O862 

00O834 
000834 
000742 
0OO742 
0OO9 1 5 

000916 
000882 
000987 
OOOH82 
001042 
0O0987 
00 1014 
0009H7 
000974 
OO1014 
00O974 



UUl K: V 
001087 
001087 
OOl 171 
OO1087 
OOl 103 
OOl 153 

OOl 229 
00134 
OOl 26 
OOl 171 
OOl 662 

OO 1 o62 
0O14 1r> 
OOl 442 
OOl 704 
001704 



DOR MAN. 1 ONG 



C O. LIMITF. n. 



DIMENSIONS OF COMPOUND GIRDERS. 
For nfe distributed locds Me foUowmg pages 




Refar- 


COMPOSED OF 


OentTM 

of 
Beanu 

inchet 


Dimengions 
in inches 


Beams 


Flau 

No. Sise 


Depth 




Width 

- 


BC 71 


24 


7 


. 100 


6 


24 






27 1 


24 




24 


7 


100 


6 


24 • 






27 






20 


7 


89 


6 


24 




7'm 


23" J 


24 


74 


24 


7 


100 


4 


24 






26', 


24 


7"^ 


24 


7 


100 


4 


24 




7"h 


26 


24 


76 


20 


7 


89 


6 


24 


- 


7"h 


23 


24 




18 


7 


75 


6 


24 • 






21" 


24 


7ft 


24 


7 


100 


2 


24 




7"« 


25' 


24 




20 


7 


, 89 


4 


24 




7"« 


22", 


24 


80 


24 


7 


■• 100 


2 


24 




7'« 


25-4 


24 


81 


18 


7 


:■ 75 


6 


24 V 




7-8 


21 


24 




20 


7 


J 89 


4 


24 - 










8S 


18 


7 


>75 


4 


24 < 






20' •• 


24 


84 


20 


7 


2 - 89 


2 


24 > 




7"k 


21'] 


24 


85 


16 


6 


n62 


6 


20 > 




6' ■• 


19-. 


20 


86 


18 


7 


x75 


4 


24 




7-K 






87 


20 


7 


• ^89 


2 


24 ^ 




7"h 


91 






16 


6 


- 62 


6 


20 - 






19 * 


20 


89 


18 


7 


75 


2 


24 X 




7"h 


19'. 


24 


90 


18 


7 


75 


2 


24 X 




7"h 


19', 


24 


91 


16 


6 


62 


4 


20 X 




6'= 


18'. 


20 


92 


16 


6 


62 


4 


20 - 






18 


20 


. 93 


14 


6 


46 


4 


20 




6 , 


16'. 


20 


94 


15 


5 


42 


4 


18 




6 


17'.. 


18 


" 96 


16 


6 


> 62 


2 


20 X 




6', 


17', 


20 


96 


14 


6 


x46 


4 


20 X 




6'.. 


16 


20 


97 


15 


5 


42 


4 


18 s 




6 


17 


18 


. 98 


16 


6 


62 


2 


20 V 




6', 


17 


20 


99 


14 


6 


46 


2 


20 




6', 


15', 


20 


. 100 


15 


5 


42 


2 


18 V 




6 


16'4 


18 


. 101 


14 


6 


x46 




20 X 




6', 


15 


20 


. 102 


15 


5 


x42 


I 


18x 




6 


16 


18 
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D O K M A \ , L O \ ti ^ 'Ml I K i). 



PROPERTIES OF COMPOUND GIRDERS. 

7or Mft dutribatad loftdt •«• follomag p^tfu 



PR0PERTIZ8 or 8E0TI0N 


aMUr«r 
BiTiU 


MiD 

I 

P 

3" 


0 fMt for 


•net 
Mftrk 


ArM 

tq loehM 


Weight per 

foot llM 


Momtnt tt 
lotrti* 


Modulo* 


4" 


« 


178 20 


616 5 


20526 


1479 3 




2 1 


'2H 




BO 71 


160 20 


554 


17546 


1299 6 






20 




72 


lti8 51 


582 6 


14051 


I 183 2 




20 


28 




. 73 


148 20 


510' b 


15647 


1 180'9 






18 


28 


. 74 


136 20 


469 6 


13821 


1063 1 






16 


22 


. 75 


160 61 


621 


11877 


1032 7 




18 


22 




. 76 


166 18 


640 6 


10963 


1007 1 




20 


28 




. 77 


1 24 20 


428 6 


1 2063 


946 1 






14 


16 


78 


138' 51 


480 6 


10604 


033 7 




16 


18 


28 


79 


118 20 


408 5 


11210 


887 9 






14 


16 


80 


138 18 


479 


9133 


860 H 




18 


22 




81 


126 61 


436 5 


9191 


835 6 






14 


22 


82 


126 18 


438 6 


7091 


779 6 






16 


28 


83 


114 61 


305 5 


7937 


738' 3 






1 2 


1 8 


84 


129 60 


450 5 


7085 


717 4 




I« 


22 




86 


114 18 


394 6 


6003 


600 3 






14 


22 


86 


108 51 


375 6 


7332 


690 






12 


14 


87 


1 1 4 69 


399 5 


5872 


618 




1 4 


20 




88 


102 18 


353 5 


5870 


602 






12 


18 


89 


96 18 


333 5 


5372 


568 1 






10 


16 


90 


104 69 


365 5 


5115 


562 9 




lli 


16 


22 


■ 91 


04 ° 69 






488 6 




10 




18 


92 


90 59 


314 :> 




443 6 






16 


22 


93 


82 05 


285 




422 7 




14 


20 


28 


94 


79 69 


277 - 




393 6 






8 


14 


95 


80 59 


280 5 


3091 


386 4 








: H 


96 


73 06 


254 5 


31 19 


366 9 










97 


74 69 


260 5 


3080 


362 3 






b 


12 


98 


65 69 


229 5 


2303 


302 






10 


14 


99 


59 65 


206 5 


231 1 


284 4 






10 


16 


lOO 


60 59 


212 5 


2067 


274 3 






10 


12 


101 


55 Oft 


191 


2058 


257 a 






8 


14 


102 



58 



D O R M A N 



COMPOUND GIRDERS. TIT 

SAFE LOAD IN TONS UNIFORMLY DISTRIBUTED 111 



for dimeiuiens ftnd pnperiiM of BMtioiu sm fittLng ptffM 



Eefer- 
enee 








SPANS IM FIET 












8 


10 


12 


1 ■} 


16 


18 


20 


22 


24 


26 


28 


30 


BC 71 




















285 


264 




72 














son 






250 


232 


917 


.. 73 














282 


269 


247 






197 


74 














295 


o^o 


246 


227 


211 


197 


75 














266 




222 


205 


190 


177 














282 


258 


235 


215 


199 


184 


172 


77 










• 


• 


234 


229 




194 


1 80 


168 


78 










296 


263 


237 


215 


?97 






1 58 


79 












259 


230 


212 


195 


180 


167 


156 


80 










" ' ' 


247 


222 


202 


185 


171 


159 


148 


• 81 












234 


218 


198 


181 


167 


155 


145 


82 








282 


261 


232 


209 


190 


174 


161 


149 


139 












234 


217 


195 


177 




150 




130 


84 






282 


264 


231 


205 


185 


168 


154 




132 


123 


85 










219 


199 


179 


163 


150 


138 


128 


120 


86 








234 


216 


192 


173 


157 


144 


133 


123 


115 


87 






282 


246 


216 


192 


173 


157 


1 44 


133 


123 


115 


88 








219 


193 


172 


155 


141 


129 


119 


1 1 n 


103 


89 






234 


215 


188 


167 


151 


137 


125 


116 


108 


100 


90 




234 


233 


199 


174 


156 


140 


127 


116 


107 


100 


93 


91 






219 


197 


173 


154 


138 


126 


116 


106 


99 


92 


92 




219 


204 


175 


153 


136 


122 


111 


102 


94 


87 


81 


93 




■• 






129 


123 


111 


101 


92 


85 


79 


74 


94 








141 


132 


117 


106 


96 


88 


81 


75 


70 


M 95 


219 


197 




141 


123 


109 


98 


90 


82 


76 


70 


66 


96 








129 


121 


107 


97 


88 


81 


74 


69 


64 


97 






141 


131 


115 


102 


92 


83 


76 


71 


66 


61 


98 


219 


181 


151 


129 


113 


101 


91 


82 


75 


70 


65 


61 


. 99 




129 


126 


108 


94 


84 


75 


69 


63 


58 


54 


50 


100 




141 


119 


102 


89 


79 


71 


65 


59 


55 


51 


47 


n 101 




129 


114 


98 


86 


76 


69 


62 


57 


53 


49 


46 


. 102 


141 


128 


107 


92 


80 


'V 


64 


59 


54 


50 


46 


43 



59 





DO K \| \ \ 


. LONG 






1 \I 


I 1 1 l» 








COMPOUND 


GIRDERS. 




ni 


SATE LOAD 


IN TONS 


UNirORMLY OlSTR 


leuTco 








for duntiuioQj kod prop«rtiM of M«tioaB 


•M pnetdiag 










SPANS IN riKT 








D«lUeti«a 






■ i 1 




38 


40 


42 


44 


4» 




•o 




•DM 

lUrk 


231 


218 


206 


196 


1 86 


176 


168 




1 

|l54 


148 


000676 


BO 71 


203 


191 


181 


171 


162 


165 


148 


141 


136 


130 


000695 


72 


185 


174 


164 


156 


148 


141 


134 


128 


123 




00079 


73 


186 


174 


164 


165 


148 


141 


134 


128 


123 


1 18 


0OO708 


74 


166 


166 


148 


140 


133 


127 


121 


1 16 


111 


106 


000722 


75 


161 


162 


143 


1 36 


1 29 


1 23 


17 
17 


112 






0008 1 6 


76 


167 


148 


140 


133 


126 


1 20 


114 








0(X)862 


77 


1 48 


139 


131 


124 


1 18 


JL13J 


108 


103 


99 


96 


000736 


78 


146 


137 


130 


1 23 


1 17 


1 1 1 


106 


102 






000834 


79 


13W 


131 


123 


1 17 


1 1 1 


106 


101 


97 


93 


89 


000742 


80 


136 


128 


121 


1 14 


109 


104 










1 X X 1893 


81 


131 


123 


1 IM 


110 


106 


100 


96 








H. )(»H63 


82 


122 


1 15 


108 


103 


98 












. .( M )V» 1 5 


83 


115 


109 


1 03 


97 


92 


H.-; 


. 1 








1 >• M )H73 


84 


1 12 


106 


lOO 


94 


90 












1 H KJV»5 


86 


108 


102 


96 


Ql 

tfl 


86 












000938 


86 


108 


102 


96 


91 


86 


8li 












87 


1_97 


91 


86 


81 
















88 


»4 


89 


84 


79 


( . > 














89 


87 


82 


77 


73 
















90 


86 


81 




73 














• (Y) 1014 


91 


76 


72 






















69 


6r> 






















66 


62 






















62 


68 


















OO i 08 . 




60 




















001171 


96 




.> I 


















001 103 


97 






















001103 


98 






















001229 


90 


44 




















001163 


• 100 






















00126 


101 


40 




















001171 


102 
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DOR MAN. l.OXt. & CO. LIMITED. 



DIMENSIONS OF COMPOUND GIRDERS. 
For safe diitribated loads see folio wiap P^gtt 







Refer- 






00MP08ED 


or 




Diinen- 


Dlmeniiona 
in inehci 




ence 
Mark 






riku 


■.on 


Depth 




Width 

— 








— 




No. 


Sise 


D 

inehai 




00 103 


15 


x4 


■ 41 94 


4 




5'- 


17Va 


14 




.. 104 


15 


x4 


X41-94 


4 


14 




17 


14 




105 


12 


-3'/ 


,x261 


4 


14x^ 


6'. 


14'-.. 


14 




106 


15 


x4 


' 41 94 


2 




5'..- 


16', 


14 




107 


12 


3 


. 26 1 


4 


14 


6 


14 


14 








108 


If) 


4 


41 94 




14 


5'... 


16 


14 








109 


10 




. 23 55 




14a 


6', 


12 


14 




3' 






no 


10 


3' 


. 23 55 


4 




4'/, 


12 


12 






Ill 


12 


3' 


. 26 1 




14 


6'/i 
5'/, 


13'4 


14 


fi 

i... 






112 


9 


3 


19 37 


4 


12 a'., 


11 


12 






p 




. 113 


10 




. 23 55 




















3' 


2 


14 


Q% 


11'/* 


14 










114 


12 


3' 


. ' 26 1 


2 


12 ' 'i 


4'/i 


13 


12 










115 


e 


3 


' 19 37 


4 


10% 


3'/, 


11 


10 






. lie 


10 


3' 


, ' 23-65 


2 


\2<Vu 




11 


12 




117 


9 


3 


^ 19-37 


2 


12' '4 


6% 


10'« 


12 




118 


9 


' 3 


' 19 37 


2 


10 


8'<. 


10 


10 



COMPOUND OIMDCH 
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nOR.MW, LONG 6i CO. LIMITED. 
COMPOUND GIRDERS. 

SAFE LOAD IN TONS UNIFORMLY DISTRIBUTED. 
For dimeniioni and propertiet of lections tec preceding p4ges. 



SPANS IK FEET 



Mark 


8 


10 


12 


14 


16 


18 


20 


22 


24 


26 


28 


30 


00 103 




129 


126 


108 


94 


84 


75 


68 


63 


58 


54 


50 


• 1 04 




129 


107 


92 


80 


71 


64 


58 


53 


49 


46 


43 


10.') 








72 


70 


62 


56 


51 


47 


43 


40 




M 106 


120 


96 


80 


68 


60 


53 


48 


44 


40 


37 


|34 


32 


107 






71 


67 


55t 


:,!' 


■17 


43 


39 


36 


33 




108 


106 


85 


71 


61 


53 


47 


•13 


39 


36 


33 


30 


28 


• 109 




• 


63 


55 


48 


43 


38 


35 


32 








110 




63 


55 


47 


42 


37 


33 


30 


28 








M 111 


71 


66 


55 


47 


42 


37 


33 


30 


28 


26 






.. 112 


59 


56 


47 








•AH 


26 










.. 113 


63 


54 


46 


39 


34 


30 


27 


24 










114 


64 


51 


43 


37 


32 


29 


26 


23 










M 116 


59 


48 


40 


34 


30 


27 


24 


22 










M 116 


52 


41 


35 


30 


26 


23 


21 


1 










H 117 


49 


40 


33 


28 


2b 


22 


20 












M 118 


36 








, H 


16 


14 






1 







COMPOUND GIROCRS. 

• Afl LOAD IN TON» O N I f O « M L f OltTMiauTCO 
fw ila«iUMM 4iid fnftnu» (tt MaliotM m ffMHinc 



n 



t' 11 ■)»! 



" . ■ . 1 

001 loa 

001'i»8 

(X)l IM 

"<it i n) 



00 103 
104 
lOo 
100 
107 



118 
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DO R M A \ 1 O \ (, X ^ O. I I M I TK D. 

STANCHIONS AND STRUTS. 

Cnppling Loads for various values of ^. A table shewing 
tin- i ripplini^ loads, in Ions per square inch, on stan- 
chions and si rills, for various values of up to 200. 
is ufivcn on patfo 69. 

Tabular Loads.— Tlu* safe loads jjiven in the tables are 
based on ihe crippling values above referred to, for the 
least radius of .vryration for each section ; the factor of 
safety adopted beinjf 4. They are for stanchions or 
struts the ends of which may be considered fixed, and 
only apply to static and concentric loading^. 

In preparinj.; the table of safe loads on latticed 
channel stanchions, it has been assumed that the 
channels are efficiently connected together by lattice 
bars, or batten plates, so that they act as a unit, 
thus eliminating- all possibility of failure by local 
flexure of either channel. 

Effective length. — In stanchions or struts having intermediate 
steelwork connections, so ;irranged as to prevent side 
tiexure where these connections occur, the effect is such 
that the load transmitted may be considered as acting 
on the shorlcned length, and the section determined 
accordingly. 

Limiting lengths for Tabular Loads. — The maximum lengths 
for which loads arc givi'u are based on the lesser ol 
the two values : 

1. — 160 times the least radius of gyrr^tion. 
II. — 40 times the Ic.ist width of the section. 

Selection of Stanchions. 1 1 will be observed that, in each 
stanchion table, the sections are arranged in order of 
their carrying capacity, thus affording a ready means of 
seleitli>ii according to requirements. 



r 
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n O R M A \ , L O \ c; & CO. LI M I 1 i: I > 



Beam Grillages for Stanchions. — For staiuluons v iiimh^ 

lu'.'iw loails, \hc lu'ccssily lor diu-p oxcaxat ions aiul 
lari4V masses of in;isonrv in f'oiindatioiis, may bo i.-ou- 
siiliMably it'ilin.i'd by ibo adoption oC suitable i;rillam's, 
iombinod with slanohion bases, eari'liilly desij^neil \o 
transmit I he load. 

These are j^-enerallx' obtaini'd by plaeinj^; on a la\er 
I'l i'onerete, one, two, or three tiers of 1 be.'ims, aiH'ord- 
inj; to the load to he ilist ril>iitt'd, .md llie bearinjf 
eapaeity of the ,i("roiind. The beams in eaeli tier should 
be kept siiflieiently fai- apart to alU>w ol' the spat-<.* 
beinfLf ihoroiiji-hly Hlled with eoni'reti'. Cast iron 
si'parators, with throiijjfh bolls, are ^ifnerally employeil 
to ert'eet this. In eases where two or three tiers .ire 
found ni'iessary, they slu>iild In* efHeiently seeuretl !>> 
eaeh other, and the slanihion b.ise to the whole. 

'i'he following dia^^rani illustrates a jfrilla^fe, eonsisl- 
\uyi of two tiers of beams: — 

-^r- 

J 





1 

1 




' T 


















1 

1 . 
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1 III- .>\i l.lll .llllU M 

miiu'il by I hi* b«';irini^'- 



I. I W 



ti^ .III- Ji-li-r- 

••I' ' Mid, .iiul lo 

'Huiri'd ill .111^ li*T: — 

' I ' m|>i»mU'J by ihi- statu hion. 

th»' li»T. 

liMil III i.>M> >iij>|uii ti ll by iuif bt'.-irn ^ 

liMijflh ill (ffi of fatrh bt*ain. 

U'liKili III ». .-t, at it'iitrai p«>rtion of hciiin, on 

wliiili III.- load abovf it is ilistribuU>d. 
maximum iM-iidinjf moiniMit in fool ton««, in one 

l». MM nil,, tH'iiir<« at the ivnln* of len|fth L). 



- 0. 



Thf above lu-iiUiii>f moment it fi|ui\ak>nt lo that 



iti'd at both I'uds, and iarr\- 
«>vor a span L - /. Then*- 

P-'ii ^fi tin- tabl»«> of laff 
>' >i/e of hi'.iin 



produi'i'd in a bi-.nti s 
lu^ a disti'ibiitrtl 
fort*, on rrfiTfiiv . 
load«i, Kiven on pa^> 
to carry thr WkuI w 

It Hhoiiid b«> obN. 
^ivi*n on paji^i- 44, im 
tht* Untd w should nt>i 

Nt.nu iiiKii, vMi ^nnnid having .i 
tons pt»r <i4|UMrt* fixM, the total 
b»Mun 100 iiMis ; Mstiiniod sue oi 
«ii|UMre. 

For abvno Uvid and b«'unn|j: capMnix 
two «i»TN wilt surtiec, and the ai 

lor llu* (otnidation is 50 si|uare l»-ft. tlu 



•n. 

id«»d for a 
lMi-ily of 2 
Niipport.'il 
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D O R M A \ , L O N ( 




LIMITED. 


I BEAMS 


AS STANCHIONS. 




DIMENSIONS AND 


PROPERTIES. 














Weifht 


K&iii of Gyration 




Refennee 


8iM 


Am 


^ 


inches 




Mark 


inehes 


tq. inehM 


p«r foot 
Ibi. 


Aboat 


Akeat 












XX 


V V 




IS 1 


24x7Vs 


29*40 


100 


9*50 


1-50 




. 2 


20x7', 


26- 17 


89 


7*99 


1 -54 




3 


10x8 


20*6 


70 


4*09 


1 *86 




4 


18x7 


22*06 


75 


7*21 






" ft 




17'06 


58 




1*64 




6 


Iti (J 


18-23 


62 


6*31 


1*21 


Y 


.. 7 


15x6 


17-35 


59 


6*02 


1 *27 




8 


14x6 


16'76 


57 


5*63 


1 *29 




9 


12x6 


15-88 


54 


4*86 






., 10 


14x6 


13-53 


46 


5*70 


1*26 


X --1- -X 


11 


12x6 


12-94 


44 


4*93 


1*31 


1 


. 12 


10 6 


1235 


42 


4*13 


1*36 


JL 


13 


8x6 


10*29 


35 


3-27 


1 -32 




14 


15 < 5 


12-35 


42 


5-88 


'978 


Y 


M 15 


12 v5 


11*47 


39 


4-77 


1 *03 




.. 16 


10x5 


10*29 


35 


4*03 


1*07 




17 


12x5 


9*41 


32 


4*83 


1-01 




18 


10x5 


8-82 


30 


4*06 


105 




19 


8x5 


8-24 


28 


3*29 


111 




. 20 


6 5 


7*35 


25 


2-43 


1*11 




21 


6 4'. 


5*88 


20 


2-42 


959 




22 


5 v4'. 


5*29 


18 


2*07 


103 




23 


9x4 


6176 


21 


3-62 


•824 




24 


8x4 


5*294 


18 


3-24 


-822 




M 25 


7 '4 


4*706 


.a 


2-88 


851 




I 
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p o i; M \ \ . I o \ i". \ ^ o. 1 ! M I 1 I n. 

COMPOUND STANCHIONS. 

SAFE LOADS IN TONS. 
ENDS FIXED. 

For other conditions of ends see page 65. 

SAFE LOADS IN TONS FOR 
LENGTHS IN FEET 















22 


24 


26 


28 


30 1 32 


34 




252 


245 


236 


225 


214 


202 


188 


173 


159 


145 


133 


122 






IS 26 


234 


228 


220 




201 


190 


178 


165 


151 


139 


128 


118 


108 




27 


^11 1 


206 


199 


III 






162 


151 




128 


118 


109 


100 




•1 28 


190 


185 


179 


172 


164 


156 


147 


137 


126 


116 


107 


99 


91 




29 


185 


181 


175 


168 


161 


153 


144 


135 


125 


115 


106 


98 


90 




M 30 


182 


177 


172 


165 


158 


151 


142 


133 


123 


114 


105 


97 


90 


83 


31 


1 77 


173 


168 


162 


155 


148 


140 131 


122 


113 


104 


96 


89 


82 


H 32 


187 


182 


175 






148 


138 126 


116 


106 


97 


88 






M 33 


172 


167 


161 


154 


146 


138 


129 119 


109 


100 


92 


84 






34 


164 


160 


156 


150 


144 


138 


131 123 

i 


115 


107 


99 


91 








161 


167 


153 


148 


142 


136 


129 122 


114 


106 


98 


91 


»4 


78 


36 


167 


163 


157 


150 


143 


135 


127 


117 


108 


99 


91 


84 


77 




37 




154 


150 






133 


127 120 


112 


104 


97 


90 


83 


77 


<. 38 


164 


160 


154 


148 


141 


133 


125 116 


107 


99 


91 


83 


77 




M 39 


167 


162 


155 


148 


140 


131 


121 111 


101 


92 


84 


77 






40 


159 


155 


150 


144 


138 


131 


1 

123 114 


105 


97 


90 


83 






41 


158 


152 


145 


137 


128 


118 


107 


97 


88 


79 


■ 








42 


146 


142 


138 


133 


127 


121 


114107 


99 


91 


84 


78 


72 


■• 


n 43 


143 


139 


135 


130 


125 


119 112 105 


98 


90 


83 


77 


71 


66 


n 44 


140 


136 


132 


128 


123 


117 


111 


104 


97 


90 


83 


77 


71 


66 


45 


135 


131 


125 


119 


112 


104 


96 


87 


80 


73 


6G 








n 46 


121 


116 


110 


104 


98 


90 


82 


74 


67 


61 










n 47 


120 


115 


1C9 


103 


96 


88 


79 


72 


65 


59 










.. 48 


lO'J 


106 


ICl 


96 


90 


84 


77 


70 


64 


58 










49 


109 


105 


100 


95 


89 


82 


75 


68 


62 


56 










50 


108 


103 


98 


92 


86 


78 


71 


64 


58 


52 










„ 51 


103 


98 


92 


86 


78 


70 


63 


56 


50 












52 


96 


92 


87 


82 


77 


70 


63 


57 


52 


47 










53 


92 


87 


81 

1 


75 


67 


60 


53 


48 














.. 54 



DOR MAX, LONG & CO. LIMITED. 



COMPOUND STANCHIONS. 

DIMENSIONS AND PROPERTIES. 



IS 55 
56 
57 
. 58 



60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 
74 

75 
76 
77 
78 
79 



COMPOSED OF 



Flats 



24 7' .. V 100 14 X 
20 7',x 89, 14x' 
18 7 X 75 14x - 
10 8 X 70 14X- 
x7'/jxl00 14 x» 

20 7', < 89 14 X' 

18x7 X 75jl4x^ 

10x8 X 70 14 

16 6 X 62 12 V 

15x6 X 59 12x^1 



14x6 
12x6 
10x8 
16 6 
15x6 



62 12x 
59 12 X 



14x6 X 57 12> 
12 6 X 54 12x 
58|l0x-- 
7010x1 
42|12xi 



9-7 
10x8 
10x6 



9x7 
9 7 

10x5 
8 6 

10 v5 



58 9x->, 
58 9 X 



8x^ 
9xV 
8x> 



Dimen- 
sions 
jn inches 
5" 5 



26!!: 
20". 

12':; 

26 



22 
20 
12 

18'., 



14 
14 
14 
12 

17y, 12 



16'4 

14'i: 

12'/, 

18 

17 

16 
14 
11' 
12 
12 

IIV 
11 

12'/: 

10 
12 



64-40j223 
6117212 
57 06 198 



11-31 314 
9'59'3-22 
8-773-29 
5- 11,3-40 
57-401199-5 11 073-02 



55 -601193 



54 171188-5 
50 06174-5 
48-60 1695 
4823 168 
47-35165 

4676163 
45-88158-5 
4560159 
42 23147-5 
41 -35 144-5 

40-76l42-5 
39-88138 5 
4206147 
4060 142 
36-35126 5 

39-56138-5 
35061235 
3029105-5 
28-29| 99 
24 82 87 



Radii of 
Oyration 
in inches 



373-10 
57l3'17 
9513-29 
832 83 
4212-86 

98^- 88 
07|2-90 
99 2-47 
6312-73 
23|2-76 



6-802-78 
5-9012-81 
4-602-46 
4-802-42 
5 082-92 

4- 562-23 
4 402-18 
515 1*98 
4102-22 

5- 041-95 
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DDR M AN, LOXt; & CO. LIMITKO. 



COMPOUND STANCHIONS. 

DIMENSIONS AND PROPERTIES. 



■JL 



■JL 



IS 80 
81 
82 
83 
84 
85 
80 
87 
88 
89 
90 
91 
92 
93 
91 
95 

IS 9(; 
97 
98 
99 
100 
101 
102 
103 
104 
105 
100 
107 
108 

IB 109 

] 10 
1 1 1 
1 12 
] l.'i 
] ] 4 
1 15 
116 
] 17 
1 18 



COMPOSED OF 
Beams j Flats 



7 
7 
6 
6 
6 
6 

12 '6 
14 6 
12 6 
12 6 
10 6 



]« 6 
14 6 



10018 
89 18 
75 18 
75 16 
62 16 
6716 
02 16 
57 16 
46 16 
54 14 
5414 
4616 
44 14 
42 14 
44 14 



75 18 
' 7516 

6216-- 
- 5716- 
' (V2l(5 
■ 57 10 
' 54 14 

46jie' 

5414X 

4414 

4214 

1 OC 1 8 
89 18 
7518 
75 16 
6216 
6716 
6216 
6716 
54 14 
54 1 4 



Dimen' 
sions 
ia inches 



o 1^ 

25 ] 8 
21' 18 
19 , 18 
19 , 10 
17'4 16 
16'. 16 
17 16 
15 16 
1 5 .10 
13'^ 14 
14 
15 16 
13'. 14 
UM4 
13 14 
11 14 



27 

23', 18 
21 18 
21 . 16 
19 , 16 
17.10 
19 16 
17 16 
16 \ 14 
15 14 



813 
74 -8' 
06 6: 
64 - U 
56 

53 51 
fj2-4 6 
49 

4 7 06 
49 26 
45 76158 
43 

4338 
42 20 
39 88 
38 



170 1 



26', 18 103 8 357 



182 5 
172 5 
J 04 
170 

5 



150 
146 
138 5 
34 6 



97 34 335 
89 12.''>07 
84 - 12l29() 
70 40|204 
73 52,:i.j4 
OH 40 237 
05 5i:227 
60 7(: 
59 0(: ^05 

53 8;j 180 
52 7( 182 



1 10 814135 
1 1 ] O^i^hO ^ 
104 •12bo0 
90 40j3:j1 
93 52o24 
84 40 293-5 
8 1 521283 
84 20 290 5 
13 Ki A i 



KtAu of 
Oyntion in 
inches 



5 > 



10-35i5 04 

8 75 ) 0.S 
7-9e504 
793 4 37 
7 08,4 49 
6-3ll4 50 
0 9^ 4 48 
62C 149 
6 4t 4 51 

6- 423 85 
5-32 83 

6 32 4 ;)0 

5- 53:< H(i 

4'0<);'- H i 
5 4;; :i ai 

4 57 3 80 

10 96 5 07 

9 30 5 08 
M 52 > 08 
H4.')4-43 

7 011 .')2 
OV! 1 :>:i 

7- 4 ' 1 ;>! 
601 1 

5 H«) y> iH) 

6- 7-1 •).'):{ 
5'Oi': 

If - Hi . 



4S5 6 1 r47 6 09 
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DOR M \ \ . 



I 1 M I T K 1). 



COMPOUND STANCHIONS. 

DIMENSIONS AND PROPERTIES. 



■HL- 



18 119 

120 
121 
122 

18 123 
124 
125 
126 

18 127 
128 
129 
. 130 



24 x 10024 X 

20 7 ' , X 89 24 < 

18 7 X 7524 

16 6 X 6220> 



IB 131 

132 

1 



<10024x 
< 89 24> 



24 7'/j 

20 7'i: 

18 7 X 7524 

16 6 X 62 20 



7', > 100!24 
7'. ^ 8924 

7 7.S2'1 



Dimen- 
«iona 
in inches 



26«.J24 
22 '.124 
20' . 24 
18'. 



■5 t 



25',24118-20|410 
21 

191. 24 
17' 20 



96- 
79 69 279 



148-2 
138-51 
12618 
20104 



2 

16851 
156 



27 

23 % 24 
21 ^ 24 
19^^ 20129 69453 5 



512 
479 
437 
363 



618-5 
585-5 
18 543 



R&dii of 
Gyration in 
inches 

3 k ^ >• 



10- 2816-68 

8- 6916-70 
7 93|6-69 
7 0015 -55 

I 

10-88I6-73 

9- 226-75 
8-466-75 
7-515-60 



COMPOSED OF 
BtkWi Betms 



20 ■ 7 . 89 lU 8 70 
18 7 -75 9' 7 58 



Dimcn- 

siODB 

in inches 

t 1 


square inches 

1 


55 


20 20 - 


67-37 


231 


18 18'. 


56- 18 


193 


16 16'. 


3881 


134 


]4 16 . 


37 -34 


129 



ZS 1 

2 

.. 3 
. 4 



COMPOSED OF 



8 3' '22-68 10 

7 3 20 22 9 

6 3 . 17 88: 8 

5 3 14171 7' 



DLmeniions 
in inches 



I 

16' L 
14', 
12'. 
10'., 



16'. 

15,,, 

14'4 

12h 



9 

r 

31-68 
28 29 
25 03 
20- 18 



110 
98 
87 
70 ! 



11-376-77 
9 686 78 
8 896-78 
7-945-63 

Rfcdii of 
Oy ration in 
inches 



5 185-32 
4-704 78 
4-424 00 
3-904 07 

Radii of 
Gyration in 
inches 



4 82 4 70 
4 26 4-27 
3 69 3 85 
3 07 3-34 



80 



DORMAN, LONG & CO. LIMITED. 



CHANNEL STANCHIONS. 



DIMENSIONS AND PROPERTIES. 





1 

ReferenM 
Mark 


BiM 

Inohes 


Am 

square 
inohes 


Wdgbt 

per foot 
lbs. 


Ridii cf 

in in 

Aboat 

XX 


Gyration 
ohei 

About 

YY 




OS 1 


16 


x4 


12 


334 


41 


94 


5 


53 


109 






12 


>' 4 


10 


727 


36 


47 




51 


1'13 


Y 


u 3 


10 


.4 


8 


871 


30 


16 


3 


84 








4 


12 


-~3'i 


9 


671 


32 


88 


4 


44 


96 






M 5 


11 




8 


771 


29 


82 


4 


12 


•98 






.. 6 


10 


:-3'X.. 


8 


296 


28 


21 


3 


77 


"99 






M 7 


12 




7 


675 


26 


10 


4 


55 


"99 


X-- - 


1 X 


.. 8 


9 


x3'. 


7 


469 


25 


39 


3 


43 


101 






9 


10 


x3'/. 


6 


925 


23 


55 


3 


85 


102 






10 


8 


xS% 


6 


682 


22 


72 


3 


09 


103 




.. 11 


9 


x3'i 


6 


55 


22 


27 


3 


49 


103 


Y 


u 12 


7 


x3'/a 


5 


95 


20 


23 


2 


74 


104 




13 


6 


X3':: 


5 


266 


17 


90 


2 


37 


106 




14* 


8 


x3 


5 


675 


19 


30 


3 


07 


•87 




15 


9 


x3 


6 


696 


19 


37 


3 


38 


•84 




16 


7 


x3 


5 


166 


17 


56 


2 


70 


•88 




17 


5' 


. ■ 2-« 


4 


728 


16 


08 


1 


96 


•85 




.. 18 


6 


x3 


4 


261 


14 


49 


2 


37 


•91 




.. 19 


4 


<3 


4 


175 


14 


20 


1 


56 


•91 



LATTICED CHANNEL STANCHIONS. 

DIMENSIONS AND PROPERTIES. 



1 Reference 
1 Mark 


00MP08ED OF 


1 J 

.S 

o 

o 


Dimen- 
sions 
in inohes 


8 

p 
i!" 


Radii of 
Gyration 
in inches 


Channels 




About About 
XX 1 ¥ r 


0 8 20 


15 


4 


'41 


94 




15 17V, 


24 


67 


6-626'78 


. 21 


12 


3', 


32 


88 


6 V, 


12 13'. 


19 


34 


4-444 22 


. 22 


11 


3' 


29 


82 


6V, 


11 !l3'- 


17 


54 


411 4-26 


.. 23 


12 


3' 


26 


1 


6'/i 


12 13 V. 


16 


35 


4 544-23 


24 


10 


/3', 


- 28 


21 


4'.^ 


10 11'.: 


16 


59 


3-773-33 


. 25 


9 


'3' 


. 25 


39 


4'i 


9 ll'i 


14 


93 


3- 43 3 37 


. 26 


10 


• 3' 


23 


55 


4'i 


10 11'/. 


13 


85 


3 853 34 


27 


9 


'3 


22 


27 


4 Vv 


9 '11'/ ., 


13 


10 


3 49 3 39 


28 


9 


3 


^19 


37 


5',. 


9 'll',. 


11 


39 


3 38 3 6 


29 


7 


x3 


xl7 


56 


3'A 


7 1 9'i 


10 


33 


2 7 2 76 



II 




82 



I> . > \' \ V I i > \ ( , .V r iV LIMIT K D. 



CHANNEL COMPOUND STANCHIONS. 

DIMENSIONS AND PROPERTIES. 



'O' 

n 



s 




OOMPOBED OF 




Difl 
fieo 


Si! 











ioe 






Oha 


nnds FUU 




ja 














083O 


16 




>' 41*94 18 


9' = 


16' 


31 


15 


. 4 


• 4 1 ' 94 1 8 '2 


9'.. 


16 


32 


12 


3' 


32' 88 14 ■'■>. 


6': 


13' 


33 


11 


3> 


29 8214 \ 


6- 


12' 


34 


12 


3' 


32-88.14/ 


6=. 


13 


35 


1 2 


<3\ 


-'26'1 14 x'. 


6'-. 


13' 


36 


11 


■ 3' 


29*82 14 'i 


6 . 


12 


37 


10 


A 3' 


28'21 12 


4': 


11' 


38 


12 


^ 3' 


26 '1 1 4 / ' - 


6 . 


13 


39 


9 


^ 3 


2539 12 I 


4'-. 


10' 


40 


10 


3 


28 21 12/ 


4':: 


11 


41 


9 


3- 


25-39 12 / ^- 


4 


10 


42 


10 


3 


- 23'55 12 >^ ■ • 


4- 


11 


43 


9 


3'- 


x 22'27 12 ' • 


4', 


10 


• 44 


9 


3 


X 19-37 12 


5 . 


10 


45 


7 


3 


X 17-56 10 xv^ 


3:= 


8 




7 


3 


xl7'5610x V 




I'- 


C8 47 


15 


4 


4 1 - 94 1 8 •'■ 


9' = 


ll 


48 


15 


4 


4 1 - 94 18 ' - 


9', 


17 


49 


12 


3 . 


32 8814 


6> = 


14' 


50 


11 


3 . 


29-8214 


6'. 


13' 


51 


12 


3 = 5 


32- 88 14 


6', 


14 


52 


11 


3'. 


29*82 14 ' » 


6>. 


13 


53 


12 


3', 


261 14. 


6S 


14 


54 


10 


3'. 


28*21 12> 'k 


4'.: 


12' 


55 


9 


3' 


25*39 12 X', 


4' = 


11' 


56 


10 


3'. 


2821 12 




12 


57 


9 


3 . 


^25-3912 ' 


4^. 


11 


58 


10 


3'. 


23 5512 


4": 


12 


59 


9 


3'. 


22 2712 


4'-. 


11 


60 


9x3 


X19-3712 


5' = 


11 


61 


7 


3 


X17-5610 




9 


62 


7x3 


X 17-56 10 / V 


3'- 


8' 


CS63 


15^4 


X41-94 18X-. 


9\ 


1S'< 


64 


15 


4 


41-94 18 ' = 


9'. 


18 


65 


12 


3 . 


32*8814 


6 . 


15 



4 1847 
1842 
4 1436 
4 1435 



1433 34116 



il 



17163 
67147* 
84128 
04122 



4 1432 
1431 
4 1231 
1429 
4 1229 
1228 

1226 
12 25 
1225 
1223 
1020 
. 1017 



85114*5 

54110 

59110 

35102* 

94104 

59100 



. 1889 67|239 

1860 
~ 1454*34 
. 1452* 
1447 



1445* 
1443* 



. 1246 59161 
. 1244*94 155* 
1240 59141 



1238 
1237 
1237* 
1235 
1030 
, 1025*33 



94 

905 

88 

82 

72 

63 



517 

67|209 

187*5 5 
54ll81'-5 5 
34163-5 



54157-5 
35150 



94 135 
85131-5|4 
10129 
39123 
35106 



317-5|7-78|5-36 
1878*67 271 5 7 51 5*39 
212*5 6 124 10 



Radii of 
in inehei 



6*715-51 
6 555*54 
5-414*14 
5 034*15 
5*274 15 

5-554 13 
4-91416 
4-673*40 
6*424*14 
4 183*42 
4*453-39 



4 073-41 
4-553-40 
4143*42 
4143-53 
3-262 82 
162-82 



316-41 
71 6*44 
954*10 
544-11 
6*754*12 



5 364*12 
5*884 11 
5*053 42 
643*43 
4-873*41 



4*473-43 
963*42 
4-533-44 
4-553-50 
3-61284 
3-46.2*84 





1 ) (> 1^ \| 


\ \ , 1 


1 1 .M 1 1 h 


i). 







CHANNEL COMPOUND STANCHIONS 


^ 








SAfC L0A08 IN TONS 














CNOS rixco 












i»r itllirr » 


i.lliillUDIH III 1 llil 












SAff LOADS \H TONS FOR 






















"3 
















n 




1 2 




IH J.i) 


^•J. ^\ 26 28 30 32 36 


40 






278 270 


'?.!•? 


96f» 'MUS 


',?MM •>', , , 1 ■' \(\ •' I I '.>'^!1 


220 


Ot 30 














. 31 


21 










19 


32 


20 » 










13 


33 


HH 


1 W2 


IHW I HO 


ItiJ 1 i\) 


I Vii IVi 166 1 


.!6 


34 


lUl 


189 


186 183 


180 177 


172 168 inn - 


!4 


36 


184 


182 


170 176 


173 ! 




1 20 


36 


182 


179 


175 171 


166 


100 




37 


171 


1«9 


167 164 


161 


' '?'? 


1 1 1 


38 


172 


1«9 


166 162 


158 






39 


165 


162 


158 154 


15() 






40 


165 


152 


149 146 


142 






41 


149 


146 


143 140 


13»! 






42 


145 142 


139 136 


132 ; 






43 


135 


133 


130 127 








44 


115 


112 


109 106 101 \M 


91 Ud 80 




45 


101 


96 


95 92 


88 84 


80 75 70 




46 


411 408 


405 4(»1 




. 381 375 


■2 


OS 


47 


357 nr.:. 








h2 


48 


MI7 










"3 


49 












»7 


50 












.8 


51 












.1 


52 












•!3 





17-J U»7 1H2 lo7 1. 

I i;n 4(» K-id 1 ;u ■ 



'4| OS08 
64 
66 



84 



nOKMXN, I O\(; \ l.l.MITKD. 



TEES AS STRUTS. 

SAFE LOADS IN TONS FOR TEES. 
ENDS FIXED. 



For othiT londilions ol i iuK sn paj;o 65. 



9i« &nd 








LENGTH 


IN FEET 








Thickness 






8 


9 


10 


12 


b • 4 




23-2 
34-7 


^1 1 
27-7 
34-0 


26-9 
33-2 


In .) 
261 
32-1 


1 ) 1 
251 
30 8 


18-2 
23-8 
29 3 


17-2 
22-6 
277 


16-2 
21 1 

25-9 


15 0 

19-5 
230 


12-5 
16-3 
19-9 


6 x3 


% 


190 
24-8 
30'5 


18-3 
23-9 
29'4 


17-4 
22-7 
27*8 


16-2 
21 1 
25*9 


14-9 
19-4 
23*7 


13-4 
17-4 
21 '1 


11-8 
15 '3 
18-5 


10-4 
13-4 
16-2 


9-1 
11-8 
14-2 


.. 


5 x4 




19-2 
25'2 


18-8 
24 '7 


18-3 
24*0 


17-6 
23*2 


16-8 
22*2 


15-9 
21 '0 


14*9 
19-8 


13-8 
18-4 


12-6 
16-8 


10-4 
14-0 


5 ■ .'^ 




16-8 


16-2 

21-2 


15-5 
20-2 


14-5 
18-9 


13-4 
17-5 


12-2 
15-8 


10*9 
14 0 


9-6 
12-4 


8-5 
10-9 




4 -A 




16-7 
21-9 


16-2 
21-2 


15-4 
20-2 


14-4 
190 


13-3 
17-6 


12 0 
16 0 


10-7 
14*2 


9-4 
12-6 


8-3 
111 




4 5 


>'-^« 


14-6 
190 


141 
13-4 


13-6 
17-6 


12-8 
16-6 


11-9 
15-5 


10-9 
14-2 


9-8 
12-7 


11 






S' i: .3'.. 




14-4 
18-9 


13-8 
18 1 


12-9 
170 


11-9 
15-7 


10-7 
14-2 


9-3 
12-5 


10 8 


7-0 
9-4 






5 x3 




121 
15-8 


n J 




9-3 

1^-3 


80 
10-7 


6-8 
91 


5-7 








3 x2Vv 


X 

i4 


no 

14-4 


LS , 




.i-7 
11-5 


7-6 
101 


6-5 












V '4 
1% 
■\ 


6-7 

8- 2 

9- 7 


61 

7- 5 

8- 9 


5- 3 

6- 6 

7- 9 


4- 4 

5- 5 

6- 6 


3- 6 

4- 5 

5- 4 














■'8 


5-9 
8-6 

5-1 
7-4 


5- 2 
7-7 

4-4 

6- 5 


4- 4 
6-6 

3-5 

5- 3 
















2 xl>.. 




4-4 
6-3 


3-9 
5-5 


3- 2 

4- 5 




















3- 9 

4- 8 


2- 9 

3- 6 




















A 


4- 3 

5- 2 


5-5 
4-4 


2- 7 

3- 4 
















1', . 1>(. 




3-4 


2-6 


1-9 






•• 1 




I 
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LIMITEO. 



ANGLES AS STRUTS. 
Safc loads in tons for single equal an .les 
ENDS rixco. 

••■••^ ' .-"'I- - n-.i,'.- 

LENGTH IN FEIT 



\4 » 



86 





PORMW. LO\c; A: 


L O. LIMITED. 






ANGLES 


AS 


STRUTS. 








Safe Loads in 


TONS roR 


SINGLE 


UNEQUAL ANGLES. 










ENDS FIXED. 


















iiditions of 




L-c p.itic 65. 








Sise and 


LENGTH IN FEET 




Thieknesi 














8 


9 


10 


12 


7 


X 3^2 X 


42-3 


40*5 


381 


351 


31-7 


278 


20-7 
24-2 


18-1 
21-0 






6' 


'■ X X % 


380 
45"1 


37 1 
44*0 


35-8 
42*5 


34-2 
40-6 


32-3 
38-3 


30-2 
35-8 


27-8 
330 


25-2 
29-9 


22-7 
26-9 


18-3 
21-7 


6 


X 4 X 


27-7 
34'2 


26-9 
33-2 


25-8 
31*8 


24-3 
30-0 


22-6 
27-9 


20-7 
256 


18-6 
229 


16-5 
20-4 


14-7 
18-1 




6 


X 3V^. X 


26-1 
322 


25-1 
309 


23-6 
291 


21-9 
27-0 


19-9 
24-5 


17-6 
21-7 


15-3 
18-9 


13-4 
16-5 


11-7 
14-4 




6 


X 3 X 


24-3 
29-9 


22-9 
28-3 


21 1 
25-9 


18-9 
23-3 


16-3 
201 


13-9 
171 


11-7 
14-5 








5' 


i, X 3i/> X % 


24-6 
30-3 


23-7 
29-1 


22-3 
27-5 


20-7 
25-4 


18-8 
231 


16-6 
20-4 


14-5 
17-8 


12-6 
15-6 


11 0 
13-6 




SVa X 5 X \i* 


22-9 
28-2 


21-7 
26-6 


20-0 
24-4 


180 
21-9 


15-6 
18'9 


13-3 
16"1 


11-3 
13*6 








5 


X 4 X 


24-3 
30-5 


24-0 
29-5 


22-9 
28-2 


21-6 
26-5 


200 
24-5 


18-3 
22-3 


16-3 
19-8 


14-4 

17-5 


12-8 
15-5 




5 


X 3'/. X y. 

% 


23-2 
28-5 


22-3 
27-3 


21 0 
25-7 


19-5 
23-8 


17-7 
21-6 


15-6 
ISO 


13-6 
16-5 


11-9 
14-4 


10-4 
12-5 




5 


x3 X Vi 
II % 


21-5 
26-4 


20-3 
24-9 


18-7 
230 


16-8 
20-7 


14-6 
17-9 


12-4 
15-3 


10-6 
130 








4 


i X 3'/, X V^* 


21-7 
26-7 


20-8 
25-6 


19-6 
24-1 


13-1 
22-3 


16-4 
20-2 


14-4 
17-8 


12-6 
15-5 


11 0 

13-5 






4 


X 3 x^ '^ 


14-2 
13-6 
22-8 


15-5 
17-5 
21-5 


12-4 
16-1 
19-7 


11 1 
14-4 
17-7 


9-7 
12-5 
15-3 


8-2 
10-6 
130 


70 
90 
11 0 








3 


'< "/a 


11 0 
131 
171 
20-9 


10-4 
12-4 
16 1 
19-7 


9-5 
11-3 
14-7 
18-0 


8-5 
10-1 
130 
16-0 


7- 3 

8- 7 
111 
13*6 


6- 2 

7- 4 
9-4 

11 "5 


5-2 








3 




10 0 
11-8 
15-4 

7-3 
10-7 
140 


9-2 
10-9 
14-2 

6-7 
9-9 
12-8 


8- 2 

9- 7 
12-6 

5-9 
8-7 
11-3 


7- 0 

8- 2 
10-6 

5 0 
7-3 

9- 5 


5- 8 

6- 7 
8-8 
41 
6 0 

7- 8 


4- 8 

5- 5 
7-2 










3 




6-4 
9-4 
121 


5-7 
8-2 
10-6 


4-7 
6-6 
8-6 


3-7 

5- 2 

6- 7 














2 


, X 2 X 


5-7 
71 
8-3 


50 

6- 2 

7- 3 


41 
5-0 
5-9 


5-2 

3- 9 

4- 6 














2 


X lyo X 


31 
4-0 
4-9 


2- 4 
31 

3- 8 


1- 8 

2- 2 
2-7 

















•7 
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C N 0% » I * f O 



•iM *»4 



I 




88 



no i^M\\ iv>\i. .\ «. o. i.niiTK.n. 

ANGLES AS STRUTS. 
SAFE LOADS IN TONS FOR TWO UNEQUAL ANGLES. 
ENDS FIXED. 

For other coiidilions of ends see p.ijje 65. 
> 



Size and 
Thickness 





Radii of 




d 


Ojrration 








V V 


2 




2-24 


1-42 


59-3 




2-22 


1-45 


73-3 




2-21 


1-48 


86« 


•>«. 


206 


1 91 


62 •( 


s/ 


204 


1-94 


77- 


■•^ 


203 


1-96 


91' 


I '2 


2-09 


1-37 


42 -f 




2-07 


1-40 


55-^ 




2-06 1-43 


69( 




1-91 


1-64 


43 •( 




1-90 1-67 


56( 


li 


1-88 


1-69 


69- 


'4 


1-92 1-41 


40( 




1-91 


1-44 


53- 




1-89 


1-47 


65- 




1-93 


119 


38- 




1-91 


1-22 


50- 




1-39 


1-25 


62- 




1-75 


1-45 


33- 




1 73 1-48 


50- 




1-73 1-50 


62- 




l-76|l-22 


36- 




1-75 1-25 


47- 




1-73 1-28 


58- 




1-57 1-73 


38- 




1-56 1-76 


50- 




1-54, 1-79 


62- 




1-58 1-49 


36- 




1-57 1-52 


47- 




1-55 1-55 


58- 



LENGTH IN FEET 
5 6 8 10 12 14 16 18120 



3 58' 

3 72 

9 85 

6'62 
i;76 
7j91 

8 42 
455 
6 68 

o'42 
6jyy 
69 
6 40 
5 52 

9 65 

5!37 
3:49 
0'61 

4 58 

5 50 

2 61 

1 35 
4 46 

3 57 
538 

6 50 
3 61 



7 57 

5 71 
9 84 

2 '61 

8 76 
lj90 

3 41 
754 
7:67 

6*42 

1 55 

2 63 

2 39 

9 52 
2!64 

7!36 
5^48 
159 

0 37 
0'49 

6 60 
5 34 
745 

5 56 
137 
1|49 

6 60 



7^ 



35-3 34-7'53 
46-4 45-6 44 
2I56-2I55 



7 47-4 12 
2 59 1 53 

4 70 -7 '64 

0 55-4:52 

8 68 -7.64 
3ai-6|77 

953-6 29 

9 44-7 39 

7|55-8'50 

836-3 53 
2 48-1 44 
3(59-655 

3,52-4 29 
7 45-0 38 
9 55-5 40 

5 27-7 25 

6 57-0 51 

7 45-5 59 

6 31 0 27 
5 411 37 
050-9 45 

8 26-522 
5 55-4 50 

1 44-253 
4 52 0 29 

1 42-0 53 
3:51-447 

9 29-6 26 
259-1^5 

2 48-5,44 



557 
545 
055 

248 
960 
272 

8I25 
954 
143 

630 
640 
450 

025 
7« 
4 42 
419-' 
536-" 
853-i 

9 ?4 

2 52 
340 

619 
425 

3 52 
426 

34 
041 

823 
751 
439 



555-] 
142-? 

940 
150' 

0|eo 

219 
025 
952 
023 
232 
2-40 

318-8 
525-4 
032-2 



22-J 

28-'; 

521 
828 
935 

116 
921 
727 

3 25 
4,30 
9^ 

720 
627 
654 



518 4 
624-S 
731-1 

2 

9 
8 

2 
2 
7 

6 
7 



ANGLES , f M J ' 

• Arc LOAOtt IN rOM» fOm r WM U UNld'JAL AMOLCS. 

CNO« riico 
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lU>lxM\\, I.OVi. .V c O. L IMITKIV 

ANGLES AS STRUTS. 
SAFE LOADS IN TONS FOR FOUR UNEQUAL ANGLES LACED 
ENDS FIXED. 

. - iiJitioMs of ends SCO pasrc 65. 



For the Sections firiven, the least radius of G\ ration will be about YY, as, for 
this to be otherwise the distance A would have to be less than 



Size and 
Thickness 



LENGTH IN TEET 



10 12 14 16 I 18 20 22 24 26 



91 111' 
as 137- 



6 109- 
7135' 

6-9104- 
0-6 128- 



9il07- 
■7;133- 

41102 • 
7•^26• 



7105 
1 130' 

4 100- 
4 123' 

~ 93- 
115- 



2;l02-3; 98 
•1126-5 122' 
■2' 97-6 94 
7 120-5 116 
2 90-1 86 
0 111-4 107 
65-S 62 













90-7 


36-3 


32 












ill -9 107-2 102 












o5-3 


62-6 


59 














32-5 


78 




11.' 


11^: 


In:, 






101-8 


97- 








63 


D 


ol-h 


59-2 


56- 




87 -5 




o5 




81-0 


77-9 


74- 


2-56 


107-6 105-6 


103 


0 


99-8 


951 


91- 


2-16 


661 


64-3 


62 


1 


59-3 


56-2: 


52- 


2-19 


86-7 


84-4 


81 


6 


78-1 


74-1 


69- 
86- 


2-21 


106-7 


103-9 100 


5 


95-1 


91-4 


1-95 


48-0 


46-4 


44 


4 


41-9; 59-3 


56- 


ly7 


57-0 


55-2 


52 


9 


50-0 


46-9 


45- 


1 ^3 


74-7 


72-3 


69 


3 


65-7 


61-7 


57- 


2-02 


91-6 


38-9 


85 


3 


80-9 


76-2 


70- 


1-64 


43-5 


41-5 


38 


9 


36-0 


52-6' 


28- 


1-66 


61-3 


49-5 


46 


4 


43-0 


59-1; 


54- 


1-68 


67-8 


64-8 


60 


9 


56-6 


51-6 


46- 


1-71 


83-1 


79-5 


75 


0 


69-8 


63-91 


57- 



91 95' 
4'll7' 
5 91- 
8112- 

7 82 
3102 



1 91 
9113 
1 87 
7108 



7 50 
8i 66 
5! 82 
9 49-l! 45' 
8 65-1' 59 
" 80-5 7.4 
55-0 29' 
59-6, 35 
52-2' 47 
64-91 58 
25-5 22 
50-3, 27 
40-7 56 
50-8' 45 



2! 86 
1 108 
5 85 
5105 



7 79- 
7 



2 77-1 

4 96-3 

5 .. 
7' .. 



4 42-6 
856 
7 70.-5 



45 
59 
8i 74 



5 , 

0| 41-0 37-3 

7| 54-5 49-6 

01 67-5 61-6 

7I . 

|i : 
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I M I I I : • 

TYPES OF BASES du CAPS FOR 
STANCHIONS 




For small I BEAMS For MEDIUM I BEAMS. 




32 



DOR MAN, LONG & CO. L I iM I T E D. 




T yPES or BASES 4 CAPS FOR 
STANCHIONS 



I 
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TYPES OF BASES & CAPS FOR 
STANCHIONS 




FOR ZED BARS WITH FLATS. FOR CHANNELS WITH FLATS. 



TYPES OF JOINTS FOR STANCHIONS 



• rurr% 
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nORM\\. IO\(. .V CO. LIMITED. 



TYPE CONNECTIONS OF I BEAMS 
TO BEAM STANCHIONS 




Flange Connections. Flange Connection*. 

SIMPLE ANGLE STOOLS AND TOP CLEATS FOR I BEAMS. 




98 

DOR M \ \ . I O .\ I . « ^ I I M I T K n. 



TYPE CONNECTIONS OF I BEAMS AND 
COMPOUNDS TO ZED BAR STANCHIONS 




SIMPLE ANGLE STOOLS AND TOP CLEATS FOR 1 BEAMS. 




BUILT STOOLS AND TOP CLEATS FOR 1 BEAM COMPOUNDS. 
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nORMAN, LONG & CO. LIMITED. 



STANDARD CONNECTIONS 
FOR BEAMS. 

Standard Ang-le Cleats. — The standard ani^le cleats, 
illustrated on pai^cs 100 to 103, have been desii^ned 
for bolted field connections. They have been calcula- 
ted to withstand reactions equivalent to those produced 
b\ ihe tabular loads on the beams, al the niiiiiinuin 
s|->,ins given with each standard loniu-clion. 

Where the reactions are g-reater than the abo\i', 
additional support, or special connection, will bc^ 
luirssary. 

Separators. — When two or more beams are required to 
be bolted together, side by side, to form a girder, 
cast iron separators are frequently used. They should 
be placed at intervals of about fi\e or six feet, and 
where concentrated loads occur. 



100 



DO KM AN, LONC; & CO. LIMITKI). 



STANDARD CONNECTIONS FOR BEAMS 



■c ■ 

)^ ■ 



10- 


•** 




jf ; 




!■ 4- 


"-X 


* ; 


1 © 


... 

jf ■ 

v-J^- 



For 

B.8.B. 24* X 7'," X 100 lb» 
Min Span 22-0' 



2/4 2/4 

Holet for 



2^ 
" dia. Bolts 



ANGLE CLEATS 4^4 



' 1-7'^ LONG. Rcr No L' 



2^ 2V 





— 




0 






o 






i 











2^ 



B S B 20 X 7!/ X 89 ib» 
Mm Sp«n 19' 0 



Mole* for 'i ' dia Bolts 

ANGLE CLEATS 4 -4 > ' 2' » 1- 4'4' long Rcr No L2 



STANDARD CONNECTIONS FOP RfAM 



ANOLC CC£AT» f. 
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STANDARD CONNECTIONS FOR BEAMS 



B8B ltK«K64lM te 0 

' ' I BBS l3V6\44lba <4 0 

I OLB »2'ii5'ii39lb« i; C 

J J. ^ ■a.B nVBKaa«b» lo-o' 

Holri for dim bolt* 

ANGLE CLEATS 6 -3'^ ^H -eVj long Ref No L^ 

BSB 10 >^e'k43 lb* 
I Mm Sp*n n-0* 



HoUt for ' dia Bo ' - 

ANGLE CLEATS 6 3 



7 LONG Ref. No L^ 




HoIm for Vt dia. BolU 

ANGLE CLEATS 6^e^^'i'^S'2 long. Ref No L® 



OLB 10 V 5 > 3Slbs 13-0 
BSB 10'x5\30lbs 12-0 
OLB 9'«'x3^'x2lWlbs 7-0 
BS B 9x4'x21lb« 7-0 



HoUs for V. ' dia. Bolts 

ANGLE CLEATS 6' ^ 3' / x s / . 7" long. Ref. No. L9 



• TAMOAHO COfir. 
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nOKMAN, LONG &. CO. LIMITED. 



STANDARD CONNECTIONS FOR BEAMS 



Rivets 

or 
Bolts 

^g"dia. 


-©--«-'[-f--i- 
©-i; -*--©-- 

^-•€>-!-©--^- 


-if : 


. : • i; : ' 
t 13" ^ 





FISHPLATE Ref. No. FPi 

For B.S.B 24' X 7"', " X 100 lbs 



Bolts. 
Vdia 



-•--•■•ij.f- ■•- 



■A- 



'}i 3': 4" J 3' if: 

k--^^ J 

FISHPLATE Ref No. FP^ 



For B S B 16 
For B S B 15 ' 
For BSB 15" 



X 62 lbs 
X 59 lbs 
X 42 lbs 



Rivets 
BoUs . 


-© -« 

-e --< 

•«--■« 


5 

i-i|-e---©- 


V : 

; - K- 


-A 




4" 
13' 


^3;^ 





FISHPLATE Ref. No. FP2 

For BSB 20 X 7V, X 89 lbs 



Ri vets or 
Bolts 



}-•--©- 
•©-U-«>--e- 



^ 3'^ 4' 3" I? 

'3 

FISHPLATE Ref. No. FP3 

For BSB 18 x7 x75lbs 



Rivets or 
Bolts 



FISHPLATE Ref. No. FPS 

For BSB 14. X 6" X 57 lbs 
For B S B 14" X 6' x46 lbs 



Rivets ot 
Bolts 



-©-■•^-iv®--®- 



13 



FISHPLATE Ref. No FPe 

For BSB 12' X e" X 54lbs 

For B S B 12" x6' x44lbs 

For D.LB 12" x 5 x 39 lbs 

For BSB 12 x5 x32lbs 



The abo\-c Fi.shplatcs arc for heam.s supported at joints, and those usuallv kept 
in slock are »/-" thick for the larger, and thick for the smaller sizes. 



flSMPtATC iltr N 



I BCAKT 



RON 
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nORMAN, LO\i. 



STANDARD CAST IRON SEPARATORS. 



n 



FOR USE IN BEAMS FROM 24 " x 7'.. ' TO 12' 5. 



Reference 

No. 



S' 

S-- 



DIMENSIONS IN INCHES 



Weight in. 

lbs. 



l9Vi 

16 

14 

i2y, 

10'/. 



7% 
7% 

5fH 



13 
10 

9 

8 

7'' 
7 

5 



27 
22 
19 
11 
10 
10 
8 



10 
75 
23 
78 
83 
•01 
•39 



FOR USE 


IN BEAMS FROM 


10" X 8" 


TO 5"x4i%". 


Reference 


DIMENSIONS IN INCHES 


Weight in 

lbs. 


No. 




B Z 




d 




6 


7-/s 


Vz 


% 


Vs 


7 91 


s • 


7 




Vi 


% 


% 


6 9 


S' " 




6M 


Vi 


% 


% 


6 26 


S' ' 


e% 






% 


% 


4 3 


S' - 




6 


1^ 


% 


% 


51 


S ' 


5 






% 


% 


4 09 


S ' ' 


3 


5 




% 


% 


2 92 
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i>oi>:ma.\, long & co. limiti:!). 



STANDARD SPACING OF HOLES IN FLANGES 
OF CHANNELS, I BEAMS AND ANGLES. 



H 



Size of 


Dimensions ' 


Flange in 


in inches 


inches 


a 


4 


2U 


3!.. 


2 


1 5 






Us 


' 


I's 



± 



Sixe of 


Dimensions 


Angle 


in inches 


m inches 


a b 


8x8 


•3 1 3 


6x6 


2'4 1 2v; : 


5-5 





Size of 


Oentres 


Flange in 


in inches 


inehes 




7'.'. 




7 


4' , 


6 


3*/. 


5 


2?4 


4V= 


2^ 




2% 1 


4 


2', 


5 





Size of Angle 
in inehes 


Dimensions in 
inches 

a b c 1 


7 x3V.. 


21.. 




2 


6|^x4»/. 


21.. 


k 


2'4 


6i/»x3'/. 


2V.. 


2'/. 


2 


6 x4 


2V4 


2V4 


2'/i 


6 x3V. 


2% 


2"/4 


2 


6 x3 


2% 


2>/4 


1% 




2% 


2 


2 


5»/2x3 


2% 


2 




5 x4 


2 


1^ 


2y* 


5 x3% 


2 


1% 


2 


1 5 x3 


2 


1-^ 


1% 





Dimen- 


Size of Angle 


sions in 


in inches 


inehes 




a 


4'. J X 4^2 




4 x4 


2U 


3V-x3^ 


2 


3 x3 




2'/2x2H 




2y4x2>4 




2 x2 




1=4 xl% 




1^x1% 




1^4X1% 





»0' 



Size of Angle 
in inches 


Dimensions in , 
inches , 

a b 


1 

4'/.x3«4 


2V: 


2 


4 x3ya 


2V* 


2 


4 v3 


2% 


lf4 


3».^x3 


2 


1=4 


3y2x2% 


2 


1% 


3 x2H 


1% 


194 


3 x2 


1^ 


1V4 


2^x2 


1% 


IH 1 


2 xl% 







NOTLb ON PLA jlH 
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DORM A \. I \c. .!v CO. LIMITED. 

Curtailment of Plates. - W'Iumv it is not desirable to allow 
the flanm* plates to extend the full leng^th of the 
j^irder, the limit to which they can be curtailed, for 
g-irders supported at both ends and havinj^ an uniformly 
distributed load, may be found as follows : — 



3 



■T'" 




Let A lotal area of flang'e, in square inches. 

a of top plate, in square inches, 
a of two top plates, in square im lies. 
> a of number j' top plates, in square inches. 
K ~ span of jfirder, in feet, 
k, K'ngth of top plate, in fed. 

l«*n>fth of second plate, in feet. 



X A s A 

ilif plates lon^^er than thi- 
the above formula to the extent of 
, lieo of rivetK at each end, and the 
tu the flanffc ang1e« in usually the full 

L'inl. r 
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DO KM AN, LOXCi & CO. LIMITED. 



PLATE GIRDERS. 

SAFE LOADS IN TONS UNIFORMLY DISTRIBUTED. 



Angles 6x6 



Spam 



24 
26 
28 

30 
32 
34 

36 
38 
40 

42 
44 

40 



Spam 

ID 

feel 



30 
32 
34 

36 
38 
40 

42 
44 
46 

48 

60 
52 
54 



Depth over Anglee 36 Inohes 
Anglese 6 • ' . Width of FUngeli 
Total UuekDess. T. in inchei, 
of flat! in one flange 



I 



110 
104 



Depth over Angles 42 inehee 

Angle* 6 ■ 6" X W Width of Flange 14 
Total thickneti, T, in inehei. of flats 

in onf fl»rij7( 



155 
125 

117 
109 
105 

97 
92 



127 
119 
112 

106 
100 
96 



83 91 

80 87 

1(> 83 



138 
129 
121 

115 
109 
103 



139 
131 

123 
117 
111 

106 
101 
97 



Depth over Angles 48 inohes 

Width of Flange 16" 



1 



132 
126 
119 

113 
lOB 
105 





Total tt 


dokiMM, T, 


in Inehot, of flats io 


sne flange 








\ 


'/. ' 


1 


1% 


1 , 






























159 














151 


143 


154 










125 


136 


146 










118 


129 


139 


149 


159 






115 


122 


132 


142 


lfi2 


164 




loe 


117 


126 


136 


145 


L66 


105 


112 


121 


UO 


136 


147 


ys 


107 


116 


124 


135 


141 


160 


96 


105 
99 


111 


119 


127 


U6 


144 


91 


107 


114 


122 


ISO 


156 


88 


96 


105 


110 


lie 


126 


135 



NOTfe.— When T riu«jd» \" . two Hato i.hi>ul<l he UM 



box PLAfL CIHULH-^ 

J i. 
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DORMAN, LONG & CO. LIMITED. 



BOX PLATE GIRDERS. 

SAFE LOADS IN TONS UNIFORMLY DISTRIBUTED. 



Anqies 6 " 6 • ^» 
Webs 'Ab Thick 





Depth over Angles 42 inelies 
Width of Flange 24 inches 


Depth over Angles 48 inches 
Width of Flange 24 inches 


Spans 

in 


Total thickness, T, in inches, 
of flats in one flange 


Total thickness, T, in inches, 
of flats in one flange 


feet 


Vz 


% 


% 




1 










% 




1 






24 


213 


241 












257 














26 


201 


222 












237 


262 












28 


186 


207 


227 










220 


243 


266 










30 


174 


193 


212 


230 








205 


227 


248 


270 








32 


163 


181 


198 


216 


234 






193 


213 


233 


253 


273 






34 


154 


170 


187 


205 


220 


237 




181 


200 


219 


238 


257 


276 




36 


145 


161 


176 


192 


208 


224 


239 


171 


189 


207 


225 


243 


261 


279 


38 


137 


152 


167 


182 


197 


212 


227 


162 


179 


196 


213 


230 


247 


264 


40 


131 


145 


159 


173 


187 


201 


215 


154 


170 


186 


203 


219 


235 


251 


42 


124 


138 


151 


165 


178 


192 


205 


147 


162 


177 


193 


206 


224 


239 


44 


119 


131 


144 


157 


170 


183 


196 


140 


155 


169 


184 


199 


214 


228 


46 


113 


126 


138 


150 


163 


175 


187 


134 


148 


162 


176 


190 


204 


218 


48 


109 


121 


132 


144 


156 


168 


179 


128 


142 


155 


168 


182 


196 


209 


50 
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136 


149 


162 


175 


188 


201 


52 
















118 


131 


143 


156 


168 


181 


193 


54 
















114 


126 


138 


150 


162 


174 


186 



Note.— When T exceeds 3^", two Bats should be u:>ed. 



NOTES ON ROOFS 
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D O R M A N , LONG & CO. LIMITED. 



ROOF TRUSSES. 

Table of Oo-ffficients for the deUraination of Stresses, and Lengthi of Members, in Roof 
Trusses, for any span, the proportion of height to half the span being 1 : 2. 

To find the Stress in any Member : — 
Let S - Span between the points of intersection of the Rafter and Tie. 
L = Total Dead Load carried by the Truss, including^ its own weight. 
\V = Total Wind Fri ssure resisted by the Truss, acting on one side of roof, 
and norni.-il to its surface, 
f = Total Stress required. 
Then f=(L multiplicHl by Civofficient for Dead Load) + (W multiplied by 
Co-crticient* for Wind Pressure). 
' In Trusses of larg^er spans it is sometimes advisable to provide for 
expansion, in which case the co-efficient for wind pressure corres- 
pondinj^ to "one end free" should be used. 
To find the length of .my Member between points of intersection : — 

Multiply S by the length co-efficient for that member. 
Note. — The following Stress Co-efficients have been calculated on the assumjv 
tion that the roof purlins occur over the points of intersection of the various 
members with the r.ifter ; when such is not the case, bending is produced in 
the ralier which m-ces si tales further calculation, or allowance being made 
!u-ii decidm;^ its section. 



Member 

of 
Truss 



^ I .. . 



STRESS 00-EFFI0IENT8 


.3 












Normal Wind Pressure 




Dead 














Load 


Both ends 


One end 






fixed 








•875 




■27950 




P75 




•27950 








■13975 








■31250 




4lJ 




■18750 


■^M 


■559 




■31250 


•932 


1042 




■18634 


•758 


•820 




•18634 


•783 


1042 




•18634 


•179 


•401 




•16797 


■179 


•401 




•16797 


•833 


1165 




■31250 


•500 


•419 




•18750 


•353 


•746 




•31250 


•978 


1^125 


1-125 


•13975 


•922 


1-125 


1125 


•13975 


•866 


1125 


1125 


•13975 


•811 


1125 


1125 


•13975 


•112 


•250 


•250 


•06987 


•112 


•250 


•250 


•06987 


•224 


•500 


•500 


•13975 


•875 


1258 


1^397 


•15625 


•750 


•978 


1^118 


•15625 


•500 


•419 


■559 


•18750 


•125 


•279 


•279 


•15625 


•125 


•279 


•279 


•15625 


■375 


•838 


•838 


•15625 


•250 


•559 


•559 


•15625 




NoTH. — Heavy lines indicate Compression and light lines Tension Members. 
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.V (O LIMITED. 



of 
TruM 



ROOF TRUSSES. 
TkbU of 0»^fflffianta for iha deUrminatioa of 8tr«MM. 4« 



8TRC88 00 EfflOIlNTS 




Normal Wind PraMora 


Dm4 






Load 


Both anda 


Ona and 




fliad 


frta 


1 

1 




1 


006 






n:' 

1 • 










1 U.i 


500 


■4i'j 


•560 




140 


140 


062 


140 


•140 


Otui 


•140 


•140 




140 


•140 


1 '7 


I! t 


419 






419 






•^79 






•m 


■I ' . 




978 




did 


'&SB 


2M 

1 


569 




in, 






167 






417 






2iO 




■ 1 



■ 187% 
•07R12 




NorB llrav> lmv« indK^tr Coinprr%,K.n aiul licht Uim T«n»WNi M«mbm. 
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DORM A V, .s. C(V IIMIIKM. 
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DORMAN \ CO. LIMITED. 



TYPE CONNECTIONS FOR 
ROOF TRUSSES 
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noKMAN, LONG & CO. LIMITKD 



NOTES ON TROUGHING. 

Troughing, as illustrated on the following pag^es, commands 
a leading^ place on the market ; and can be recom- 
mended for a variety of purposes. When used for 
road bridj^es, it not only affords a watertight super- 
structure for carrying the road metalling, but, in 
most cases, dispenses with the use of cross girders 
and frequently with the main girders also. In railway 
bridges it frequentl}- takes the place of cross girders, 
railbearers and timber phinking ; at the same time 
forming a safer floor in case of derailment. A maximum 
amount of headway under the bridge is attained, and 
a saving in cost effected. The smaller sections will 
be found especially useful for the decking of piers, 
floors of warehouses, ceilings of subways, strong 
rooms, etc. 

The troughing is usually riveted, before dis- 
patched, in sections of three, thus : — 



riie site connections are generally made with rivets, 
but bolted connections may be adopted when found 
advisable ; either method affording easy means of 
erection. 

Single troughs, as illustrated on pages 26 and 27, 
are frequently used as roof gutters, and permit of 
the supports being placed at long distances apart. 
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DORMAN, LONG LIMITED. 



STEEL TROUGHING 



. <lta.riv«U. 4 pitch 



'lid' 

■ ' ■ , . ' I 

O MINIMUM 

Ms.g'.i %n rt of covarad «raa . 13 4 Iba 

6«clton Modulus • 4 92 



O MAXIMUM 

«««<gM p«f n of coyarad «ra« - 19 06 lb* 
Saction Modulus - 0-66 



.^^ 'i dia nv«(a. 4'pitch 



A MINIMUM 

w«tghl p«r aq rf of c^i,r..-.l . 17 61 Iba 



A MAXIMUM 

w«i(M par aq n of co.arad »'-a J 1 » 
Section MoJulua ' 11 09 
rOR PROFCMTIKS AND lAFC LOADS SCC ^AGCS 132 4 1J3. 
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DORMAN, LONG & CO. LIMITED. 



STEEL TROUGHING 




B MINIMUM 

weight per »q. of covered area - 21 8 lbs 
Section Modulus = 13 5 




FOR PROPERTIES AND SAFE LOADS SEE PAGES 132 & 133. 



STEEL TROUGHING 




C MINIMUM 

••• K' n of co««r«d arM - 24 92 'b« 

9«clion Modulua > 2l'02 




C MAXIMUM 



ron propchtics and SArc loads sec fagcs oa a 133 
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DORMAN, LONG & CO. LIMITED. 



STEEL TROUGHING 




C1 MINIMUM 

weight per sq ft of covered area = 26'26 lbs 
Section Modulus = 36 57 




CI MAXIMUM 

we^ht per a. of covered are* = 35 02 lbs 
Section Modulus = 51 45 

FOB PROPERTIES AND SAFE LOADS SEE PAGES 132 A 133. 



197 

MAN. 1> 



STEEL TROUGHING 



I 




j 

J 

O MINIMUM 
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DORM.\\ c. Hl CO. LIMITED. 



STEEL TROUGHING 




D MEDIUM 



FOR PROPERTIES AND SAFE LOADS SEE PAGES 132 & 133. 



I>OK M A N . Li) M. \ i. i) I I M 



STEEL TROUGHING 




! 
I 



C MAXIMUM 
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no M A .\ . I.i> \(,. c 1. 1 M I T K D. 



STEEL TROUGHING. 




DIMENSIONS AND PROPERTIES. 



Reference 
M&rk 


Weignt 
persq. ft. 
of covered 

area in 
lbs. 


Centres 

c 


Depths 
p 


Width 

of 
Flange 

B 


Thick- 
ness of 
Flange 

T 


Thick- 
ness 
of Web 
t 


Rivets 
Dia. Pitch 


Section 
Mod alas 
for width 

••0" 








ft. 


in. 


ft. in. 


ins. 


ins. 










D Max 


51 


83 


2 


8 


1 1 




1 000 


'636 


% 


4 


135 80 


D Med. 


40 


50 


2 


8 


1 OV' 


9 


•756 


•508 


% 


4 


103 54 


D Min. 


28 


78 


2 


8 


1 0 


9 


•500 


•367 


% 


4 


72 67 


0' Max. 


35 


02 


2 


0 


9\ 


7'/. 


•625 


•401 


% 


4 


51^45 


0' Min. 


26 


26 


2 


0 


9 


TV, 


•438 


•307 


% 


4 


36-57 


0 Mu. 


32 


97 


1 


8 




6 


■616 


•400 


% 




30-60 


0 Min. 


24 


52 


1 


8 




b 


•438 


•300 


% 


4 


21 62 


B. Max 


28 


GO 


1 


4 


6 '4 




•503 


•304 




4 


17-50 


B. Min. 


21 


80 


1 


4 


b 




•375 


•240 


% 


4 


13-50 


A Max. 


23 


10 


1 


2 


6J4 




•453 


•247 




4 


11 05 


A. Min. 


17 


61 


1 


2 


5 




•336 


•188 


% 


4 


840 


0 Max 


r? 


(H) 


1 


0 


4'/4 


4 


•386 


•184 


% 


4 


655 


0. Min. 


15 


40 


1 


0 




4 


•267 


•125 


Vi 


4 


4-92 



IM 







mrcfL TM 
















D ■«« 






D ■•4 






0 






0 ■4« 






0' ■ 






0 M . 






0 « 






1 ■.. 






1 M 






4 






A ■ 












0 ■. 














♦ Fit f«f 




■ 4 • 






0 «*• 






D ■»! 






« 












■ ■4. 






• ■ 






.... 
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DORMAX, LONG & CO. LIMITED. 



STEEL TROUGHING. 




DIMENSIONS AND PROPERTIES. 





Weight 








S ^ 

a c 


1^ 
I- 
t 


n&ts 


Rivets 


Section 


Reference 
Mftrk 


per sq. ft 
of covered 
4r«in 
Ibi. 


Oestres 

c 


Depths 

D 


B 


|c 

Ho 
T 


Width 

A 


Thick- 

T 


Du.|Piteh 


Mtduliu 

for 
width 

"C" 






ft. .n. 


tt. in. 


ins. 




ms. 


ins. 


ins. 


ms. 


ins. 




E Mex. 


56-76 


3 0 


1 5'4 


9 




•636 


7 


% 




4 


203-87 


E Kin. 


32-6 


3 0 


1 33, 


9 


■500 


•367 






78 


,4 


104-61 



SAFE LOADS IN CWTS. PER SQUARE FOOT. 

SPAN IN FEET 



■vk 


14 


16 


18 


20 


22 1 24 1 26 


28 


30 


32 


84 


86 


38 


40 


E. Max. 


300 


23-0 


18-2 


14^7 


12 2!l0 2[ 8-7 


7-6 


65 


57 


51 


4^5 


41 


3-7 


E. Min. 


15-4 


11-8 


93 


7^5 


6-2! 5 2! 4-4 


3-8 


3-3 


2-9 


26 


23 


2^-1 


1-9 



SAFE DISTRIBUTED LOADS IN TONS FOR WIDTH " C 



Reference 
lUrk 



8PAX IN RR 



14 ,16 18 I 20 22 24 26 28 30 32 34 36 38 1 40 



E. Max. 631|55-2 49-1 
E. Min. 32-4 28-3 1 25-2 



44-2 
22-7 



40-2 36-8 
20-6 18-9 



27-6|26-0j24-5 23-2 221 
14-2 1 13-3 1 12-6 ll-9|U-3 
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I^OKMAX, LONG & CO. LIMITED. 




ia7 



> 



140 



D O K M A ^ 



LIMITED. 




D 



TYPES OF HAND 



E 

RAILING. 




II 




I 



DOR MAN, LO.\i. c O. I.IMirKD. 





V 

I 

4 * ► 




I 
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l>c>RMAiV, LONG cV CO. LIMITED. 

Telegrams: "NAMROD, MIDDLESBROUGH.' 

SHEET DEPARTMENT 

AYRTON ROLLING MILLS, 
MIDDLESBROUGH. 
E NGLAN D 



ROLLING AIILLS ^IIH GALVANIZING AND 
CORRUGATING SHOPS. 



Steel and Iron Sheets 

CoiTuti-ati'cl, Ciirvi'il and Plain. 
REQUISITE FITTINGS OF ALL DESCRIPTIONS. 



LONDON OFFICE : 

23 Leadenhall Street, E C. 



TCLCCRAMS : 
'tREFILEUR. LONDON 
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DORMAN, LONG & CO. LIMITED. 



BRANDS. 






^^K^ DIAMOND 
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nORMAN, LONG & CO. LIMITED. 



APPROXIMATE NUMBER OF GALVAiNilZED 
CORRUGATED SHEETS PER TON. 



\S%'\ 9' 



91/2' 10' 11' 



48 
46 



45 
43 



42 



41 



61 
59 
87 
73 
100 
96 
88 
139 
127 
116 
150 
137 
125 



57 
56 
82 
68 
98 
90 
83 
131 
120 
109 



54 
53 
77 
65 
93 
85 
78 
124 
113 
103 



51 
50 
73 
61 
88 
81 
74 
117 
107 
98 



44 
37 

54 61 48 45 1 43 



40 38 



39 37 



71 I 67 63 60 57 



12' 



I 



49 
47 

69 63 

53 

84 

77 

70 
111 
101 

93 



76 70 



Oorrug*- 
tion 



8 3 I 

5 n I 

10 3" I 

t3 ;> I 

f 5'5" 
. 8 3' 
[ 6 4 

7 4' 
I 6 5' 
U O 3 ' 
f 8 3 ' 
\ 64" 

74' 
10 3' 

8 3 
10 3 

8 3 ' 

9 3 
10 3 

8 3 

9 3 
10 3 

8 3' 

9 3' 
10/3' 



Flat Sheets 30" wide count the same as 8/3" corrugation, and 36" wide 
same as 10'3" corrug:ation. 



l6b 



\ u & I O. 1. 1 M ITKI\ 


CORRi ( AiLD SHEETS. 


/ 




D D 








6 5" 






CAU&lft 1« 1« AMD ^0 • 

1 
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DOR MAN. I O \ .V O. LIMITED. 



CORRUGATED SHEETS. 




2' 6/^"- 



GAUGES 16. 18 AND 20 B.G. 



O 
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DORM AN, LONG & CO. LIMITED. 



CORRUGATED SHEETS. 




: i.^ 2' 0'- - > : 

k— 2' 2 >i 




k- 2' 8" — >: 



GAUGES 16, 18, 20, 22, 24, 26 AND 28 B.G. 



DOR MAX. Lc>\u .V CO. I. I M I T K P. 
CURVED CORRUGATED SHEETS. 
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lU>i; \I A \ . l.ONci At CO. LIMITED. 



GALVANIZED GUTTERS AND DOWN PIPES. 
GAUGE 16 TO 26 

SOCKIT ANGLE 




HALF ROUND STOP END 

^ f- ^ r T^,. 

GIRTH 10 TO 36 . LCNCTM ABOUT 6 O . 



O G GUTTER. SECTION 




OIRTH 10' TO .^TH ABOUT 6' 0 



A r " . r 
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I ) c> K M A \ , I. O \ I , 



I I M I r K I). 



GALVANIZED GUTTERS AND DOWN PIPES. 

BCAOCO aUTTCR 



GIHTH to' TO 



J4 LTNCTH ASOUr « O 

MOULDED O G ANGLE 




STAMPED O G GUTTER. WITH 3LIP JOi.NTS SECTION 



&IHTM tO TO Oe CAUCC 24 LCN&TM ABOUT 



rOUNTAIN HEAD 
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DOR MAN, LONG & CO. LIMITED. 



GALVANIZED RIDGES AND LOUVRE BLADES. 




Cnili 12 \o 5b . C.ui-c lO to 20. Lcn^-th about 6' 0". 




Girth 12' to 30 '. Gautire 16 to 26. Lenj^th about 6' 0". 




16 Gaug-e up to % tliick, maximuin lon^-th 6' 0". 
rndor 16 Gauiiv, 8' 0 ". 




Girth 11 ". — 16 Gaug-e up to Ys" thick, maximum leng-th 6' 0". 

UndcM- 16 Gaug-c, ,\ 8 0". 

Girth 11". — 16 Gauge up to thick, niaxiinuin length 6 0 . 

Under 16 Gauge, ,, .,8' 0". 
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in>RM\\. I.OXG & CO. LIMITED. 



GALVANIZED FITTINGS. 



iiiiiimri - 



WVitiflil of Rivets. Weijcht of Holts and Xuts. 

%" X J4" - 57 Gross to 1 cwl. 1*4" x 14" - 24 Ciross to 1 cut. 

X - 62 „ ly," X »4" - 22 
%"x 14" - 48 .. %" x ^" - 31 

y2"xy4"-32 




p 
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DO K M A N . >. I. I M I 1 K I) 

TCLrONAMS "RODS, Ml OOLCSBROUGH 

Wlkl \ Koi) DlPARTMKNT 

CLEVELAND WIRE WORKS. 
MIDDLESBROUGH. 
ENGLAND 

ROLLING MILLS. WIRE DRAWING. 
GALVANIZING SHOPS. 

LOMOON OrriCC TCi,i«««M« 
23 LCAOCNHALL 8TWCCT. C C rWCrikCUR. kONOOM 
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I M) KM AN, LONu V V o. LIMITED. 



TH F 

Clfvhlani) WiRh Mills 

sM'FAc ri rk: 

ALL KINDS Ol WIKi: \0\< ALI PUKPOSES. 



" ' liawn lo any ^ize or len}j^th to 

5 LAn ^\itlu>iil W'i'lil or Joint, ^iiarantiu'il if 

ri'i.|iiii"i'il. 




SPECIAL MAKE OF PATENT AND PLOUGH 
STFFL KOPE WIRE. 
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DOKMAX. LONG & CO. LIMITED. 



The Cleveland Wire Mills. 



SPECIALITIES : 

Galvanized Teletfiaph (Hi.«<-h Conductivity) Wire. 

Galvanized ToU-phone Wire. 

Siifnal Strand, etc. 

Galvanized Patent Steel HawNcr Wire to Lloyd's 
Specification. 

Briy-ht Patent and Plouj^h Steel Rope Wire of all g-rades 
and of Hii,'-he.st Tensile Strens<th and Ductility. 



DRAWN AND ANNEALED PIT GUIDE RODS, 
WELDS GUARANTEED. 



Tlu- LKxviand Wire .Mills are also makers of 
all kinds of 



IRON, STEEL & CHARCOAL WIRE OF ALL 
SIZES & GRADES FOR ALL PURPOSES. 
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GALVANIZED STEEL BARB FENCING WIRE 



W«fht of Ungih of 

llflk« 

100 74« MiU «r51Ciioc 
Ikt \U 



r 



' >rdinar]r 



10 33A '"^^^ 



21 370 

1 4oT iiu'tri". 



20 352 



6eO varUs 
612 -ru-.r.- 



7 
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D O R M A N 


LONG 


& 


CO. 


LIM I TED. 






GALVANIZED FENC 


ING 


STRAND 




THREE PLY 


1 FIVE PLY. 


& 


Site of 


Weight 


Length 


& 


Sin of 


Weight 


Length 


1 


Single 


per Mile, 


per Owt., 




Single 


per Mile, 


per Owt.. 






Lbs. 


7&rdi 


1 


Win 


Lbs. 


Yardi 


0 


8 


1 lOO 


1 79 


o 




1070 


184 


1 


8'/. 


994 


198 


1 


111/. 


870 


226 


2 


9 


800 


246 


2 


12 


778 


253 


3 


10 


704 


280 


3 


13 


607 


324 


4 


1 1 


580 


340 


1 4 


131/, 


530 


372 


5 


12 


466 


423 


5 


14 


460 


428 


6 


12'.. 


414 


476 


6 


15 


372 


530 


7 


13-: 


340 


580 


7 


16 


294 


670 


8 


14 


275 


717 


8 


16'/. 


250 


788 


9 


15 


223 


884 


9 


17 " 


225 


876 


10 




176 


1 120 


10 


18 


165 


1194 


FOUR PLY. 


SEVEN PLY. 


0 


9'/, 


1063 


185 






2840 


69 


1 


10i/> 


855 


231 




9 


2085 


95 


2 


11 


773 


255 


o 


1114 


1211 


162 


3 


12 


620 


318 




12 


1085 


182 


4 


12K. 


552 


356 


1 


12'/. 


963 


205 


5 


13V4 


454 


434 


2 


13 ' 


850 


232 


6 


14 


367 


537 


3 


13'/ 


741 


266 


7 


14>/2 


330 


593 j 


4 


1414 


610 


323 


8 




265 


743 


5 


15 


520 


379 


9 


16^4 


220 


896 


6 


16 


410 


481 


10 


17 


180 


1095 


7 


16'/ 


351 


560 










8 


1714 


292 


675 










9 


18 


230 


853 










ID 


1814 


195 


lOll 
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DORMAN, LONG & CO. LIMITED. 



IMPERIAL STANDARD WIRE GAUGE. 



TABLE OF Sizes. WEIGHTS. LENGTHS. AND BREAKING STRAINS 
OF STEEL WIRE 

Asadiiptod hy the Iron and Su-i l W'Iro ManuLictiin rs Association— January. 1904. 







Diameter 


8 

oa 3 

sr 


Approximate 
weight of 


Approximate 
length of 


Approximate 
breaking strain 


Deol. 
of an 
inoh 


Milli- 
metree 


100 
Tarda 


MUe 


Kilo- 
metre 


Owt. 


100 
Kilos 


25 Tons 
per 

3q. in. 


35 Tons 

per 
sa. lu. 












lbs. 


lbs. 


lbs. 


vard.s 


vards 


lbs. 


lbs. 


Vi 


7/0 


•500 


12-7 


•19635 


200^11 13522 


2188 


56 


110 


10995 


15393 




6/0 


•464 


ll'S 


•16910 


172 33 


3033 


1835 


65 


128 


9469 


13257 




5/0 


•432 


11^0 


■14657 


149-37 


2629 


1634 


75 


147 


8208 


11490 




4/0 


•400 


102 


•12568 


128-07 


2254 


1400 


87 5 


172 


7035 


9851 




3/0 


•372 


9*4 


10869 


110-80 


1950 


1211 


101 


198 


6086 


8521 




2/0 


•348 


8-8 


•09510 


96^93 


1706 


1060 


115 


226 


5326 


7457 




1/0 


•324 


8-2 


•08244 


84 03 


1479 


919 


133 


261 


4616 


6463 




1 


•300 


7'6 


•07069 


72-04 


1268 


788 


155 


305 


3958 


5542 




2 


•276 


7*0 


•05982 


60-97 ;1073 


667 


183 


360 


3350 


4690 


'/* 


3 


•252 


6^4 


•04987 


50 85 


895 


556 


220 


433 


2792 


3910 




4 


•232 


59 


•04227 


43^07 


758 


471 


260 


512 


2366 


3313 




5 


•212 


5^4 


•03530 


35^97 


633 


393 


311 


612 


1977 


2767 


At 


6 


•192 


4^9 


•02896 


29 43 


518 


323 


380 


748 


1621 


2269 




7 


•176 


4^5 


•02432 


24^77 


436 


271 


452 


890 


1362 


1908 




8 


•160 


4^1 


•02011 


20-45 


360 


224 


546 


1075 


1125 


1576 




9 


•144 




>]■.':' 


16^59 


292 


182 


675 


1329 


911 


1276 


% 


10 


■12P, 






13^12 


231 


143 


854 


1681 


720 


1008 




11 


•116 






10-80 


190 


118 


1040 


2047 


592 


828 




12 


•104 




■uoyoo 


863 


152 


95 


1293 


2545 


475 


666 


A 


13 


•092 


2'3 


•00665 


6^76 


119 


74 


1653 


3254 


373 


521 




14 


•080 


20 


•00503 


5-11 


90 


56 


2186 


4303 


281 


394 




15 


•072 


1-8 


•00407 


4^15 


73 


45 


2699 


5313 


227 


318 


^ 


,6 


■064 


16 


•00322 


3-29 


58 


36 


3416 


6724 


180 


252 




17 


•056 


1-4 


•00246 


2-50 


44 


27-5 


4462 


8783 


138 


192 




18 


•048 


\-2 


•00181 


1^83 


325 


202 


6073 


11954 


101 


141 




19 


•040 


10 


•00126 


1^27 


22 54 


14-0 


8745 


17214 


70 


96 




20 


•036 


09 


■00102 


103 


1825 


1134 


10796 


21251 


57 


79 


Va 


21 


•032 


08 


•00080 


•819 


14^42 


896 


13663 


26894 


45 


63 




22 


•028 


07 


•00062 


•628 


11 ^04 


6-86 


17846 


55128 


34-4 


482 




23 


•024 


0-6 


■00045 


•461 


8^11 


5^04 


24290 


47813 


25-2 


35-3 




24 


•022 


0 55 


■00038 


•387 


682 


4-24 


28908 


56903 


21 2 


293 




25 


•020 


0-5 


•00031 




563 


35 


34978 


68851 


17-^ 


246 




26 


•018 


0-4& 


•00025 




4-56 


284 


43184 


mra 


14^2 


19-9 




27 


•0164 


0-4 


•00021 


•215 


3-79 


2-35 


52021 


102498 




16-6 




28 


•0148 


037 


•00017 


•175 


309 


192 


63877 


125735 




135 




29 


•0136 


0-35 


•00014 


•148 


2-61 


1-62 


75646 


148903 




11-4 




30 


■0124 


032 


•00012 


•125 


217 


1^35 


90996 


179118 


'A 


9-5 
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1> c> 1" ^' \ \ ' . ^ \ ( , \ . - '« ' I M 1 I I I >. 
TABLE OF TENSILE STRAIN OF WIRE. 

1 r.vH 3 i.< 126 Inch tor 1 Ivxi |Hr Smi.in- iiuh lor c.uh 
Oni- Thous,inJth Tart of an Iiu'h. 



TENSILE OF WIRE IN LBS. FOR 1 TON (2240 LBS.) PER EACH ,cV,.t UfOH 



DeeL 


Lht. 


Bed. 


Lbs 


Decl. 


Lbs. 


Deel. 




Lbs. 


DmL 


Lto. 


- 









— 
•23 


„ . 


*195 




67 • 


•16 















92"3 












156-2 




121-7 


•228 


gj.g 


•193 


65-6 


•IM 


45-9 


•297 


155-2 


262 


120-8 


-227 


907 


•192 


648 


-157 


45^4 




154-2 


•261 


119-8 


•226 


89-9 


•191 


64-2 


•156 


42-8 






f: 




•225 


89^01 


•19 






10.' 








lift- 


'224 


88-2 


•189 






41-7 






•258 


117*1 


•223 


86-7^ 


•188 


^•2 


•iS 


41-2 






257 


116-2 


•222 




•187 


61 5 


•152 


40-6 






-256 


115-3 


•221 


85-9 


-186 


60-9 


-151 


40-1 


29 








•22 




185 








289 




•9sa 












•laq 






145-9 


•255 


112-6 


•218 


83-6 


-183 




-148 


^-5 




144-9 


•252 


111-7 


-217 


82-84 


•182 


58-3 


-147 


38^ 


286 


143-9 


•251 


110-8 


-216 


82-1 


•181 


57-7 


-146 


57-5 




. „ 








- 








1/ 




iai q 




inq-i 


•91 a 






56-4 


• ifld 






140-9 


-2^ 


106-2 


-215 


79-8 


•178 


55-7 


•145 


36- 


282 


139-9 


-247 


107-3 


•212 


79- 


•177 


55-2 


•142 


35-5 


281 


138-9 


-246 


106-4 


•211 


78-3 


•176 


54-5 


•141 


55' 


28 


137-9 


-245 


105-6 


•21 


77-6 


•175 


55-8 


•14 


54^5 


279 


136-9 


•244 


104-7 


-209 


76-9 


•174 


55-5 


•159 


54 • 


278 


135-9 


-243 


103-9 


•208 


76-2 


•173 


52-7 


•158 


33-5 


277 


135- 


•242 


103- 


•207 


75-4 


•172 


52- 


•157 


33- 


276 


134- 1 


-241 


102- 


-206 


74-7 


•171 


51-5 


•156 


52^5 


275 


135- 


•24 


101-1 


-205 


75-9 


•17 


50-9 


•135 


52- 


•274 


132 1 


-239 


100-51 


-204 


75.2 


-169 


50-2 


-134 


51-6 


•273 


151-1 


-238 


99-71 


-205 


72-5 


-168 


49-6 


•135 


51-1 


272 


150-2 


•237 


988 


•202 


71-8 


-167 


49- 


•132 


50-7 


•271 


129-2 


•236 


98* 


•201 


71- 


■166 


48-5 


•151 


50^2 


•27 


128-2 


•255 


97^ " 


•2 


70-4 


•165 


47-9 


-15 


29-7 


•269 


127-5 


•234 


963 


•199 


69-7 


•164 


47-5 


-129 


29-3 


•268 


126-5 


-233 


95^5 


•198 


69- 


-163 


467 


•128 


28-8 


267 


125-4 


•232 


94-7 


•197 


68-5 


-162 


462 


-127 


28-4 


•266 


124-4 


•231 


93^9 


•196 


67-6 


•161 


456 


-126 


23- 
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DORM A \ . 



TABLE OF TENSILE STRAIN OF WIRE. 

From 125 to -001 Inch for 1 Ton per Square Inch for each 
One Thousandth Part of an Inch. 



TENBILB or WIRE IN LBS. FOR 1 TON (2.240 LBS.) PER EACH INCH. 



Deel. Ua. Bed. Lbs. 



•125 
•124 
•123 
•122 
•121 

•12 
•119 
•118 
•117 
•116 

•115 
•114 
•113 
•112 
•111 

•11 
■109 
•108 
•107 
•106 

•105 
•104 
•103 
•102 
•101 



27-5 

27- 

266 

262 

25^8 

25-3 
249 
24-5 
24- 1 
23-7 

233 
229 
225 
221 
21-7 

21-3 

209 
20-5 
201 
19-7 

19^4 
19 • 
18-7 
13-3 

17-9 



1 

099 , 
098 ' 
097 
096 I 

I 

095 I 
094 

093 I 
092 I 



17^6 
17^24 
169 
166 
16^2 

15^9 
15^55 
152 
14-9 



091 I 14-6 



14-3 
139 
136 
133 
13- 



12-7 
12-4 
12^1 
118 
11^5 

11^26 
11 • 
10-7 
10-4 

]01(S 



075 
074 
073 
072 
071 

07 
069 
068 
067 
066 

065 
064 
063 
062 
061 

06 
059 
058 
057 
056 

055 ! 

054 

053 

052 I 

0-',] 



Lbs. Beol. Lbs. Bed. Lbs. 



05 
049 
048 
047 
046 

045 
044 
043 
042 
041 I 

■04 I 
039 I 
038 j 
037 ' 
036 

I 

055 
034 
033 
032 
031 

03 
029 
028 
027 
026 



025 
024 
023 
022 
021 

02 
019 
018 
017 
016 

015 
014 
013 
012 
Oil 

01 
009 
008 , 
007 
006 

005 
0C4 
003 
002 I 
001 I 



No IK -To cxpl.iu, tl 
jst ration will suffice :- 



of the above table, the folio 



1 

014 
93 
85 
775 

7 

635 
57 
508 
45 

396 
3448 
297 
253 
2128 

176 
1425 
1126 
0862 
0633 

04398 

02815 

01583 

007 

00176 



ing: 



Required to knou- the breaking: strain of any wire the section of 
u^h.ch .s comprised within the limits of 3 and 001 diameter of section 
^Ll''"'^!- 1"'"^ ^^'^ breaking' strain by usual test. Let it be supposed 
l«4. If the wire breaks at 6201bs. strain, find in the table, opposite 
084. the figures .n tha column headed "lbs." 124. Use these as a 
diviser: 620^12 4 = 50 tons. 
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DORMAX. IO\i. .V LIMITED. 



Telegrams; "DORMAN. port CLARENCE." 

Clarence Steel Works 
AND Rolling Mills 

PORT CLARENCE, 



OPEN HEARTH STEEL. 



SPECIALITIES : 

Hig-h-Class Steels in all qu ilities. 

Hard Steel with Carbon up to 15 per cent., for Wire 
Ropes, Sprin^-s, Picks, Saws, Tools, Files, etc. 

Steel to stand Admiralty, War Office, Board of Trade, 
Lloyds, and other Special Tests. 

Conductivity Steel to stand General Post Office, India 
Office, and British Railway Tests. 



ROLLED Sections. 

Billets, Blooms, Slabs, Tin Bars, Flats, Angles and Rails 
to British Standard and other Special Sections. 
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DORMAN. I.OXc 


CO LIMITED. 


OPEN HEARTH STEEL 




Manufactured and Rolled at Clarence Steelworks. 


INGOTS 


Description 


Site 


Weight 






Cw ts. 


Octai^on Fluted 


26'/, V 241/, 


100/110 




27 23 V, 


1 100 115 





24:V, ■ 20'/. 


100 110 




22 18'/, 


75 85 




20 17 


55'65 


Hexag^on 


22 20 


60 65 


Rectang-ular 


24 20 


60 65 




21 17 


35/46 




16', 14!/, 


28 30 


Square . . 


18 


35/42 




17 


30 36 




16 


29 32 




14'/, 


25 




12 


17 


Slab 


33 ■ 1 1 '/, 


40 60 


All Measurements taken across the Flats. 
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nOl^M \\. I.ONC. X CO. LIMITED. 



OPEN HEARTH STEEL 



BLOOMS 



Inches 

10 8 

8 8V, 


Incli. 

8 7 
7 7 


Inches 

7 6 

6 6 


Inches 

6 5 


BILLETS 


Inches 

5 5 

41/0 x4y2 


Inches 

4x4 

314 ^sy. 

3^4x374 


Inches 

3x3 
2% X 2% 
2%x2% 


Inches 

2'/4x2i4 
2x2 


SLABS 


Inches 

7 • 43/4 
7 ^ 314 


Inches 

7 ^ 2V, 
7 2 


Inches 

7 > 1 Vz 
6 • 454 


Inches 
6x314 

6x3 
6x2 



FLATS 



Inches 


Inches 


Inches 


Inches 


Inches 


Inches 


Inches 


7x13^ 




6x2 


6x1% 


6 ^ 1 


5x2 


4x2 


7x11/4 


7x84 


6x17, 


6x13^ 


6x 7s 


5x134 


4x IS4 


7xiy8 


7x •% 


6x 134 


6x1^4 


6x-y4 


6x1 14 


4x 1% 


7 1 




6x1% 


6xlH 




6 X 1 y4 


4xiy4 



TINPLATE BARS, TAPER EDGES 



Inches 


Inches 


Inches 


Inches 


7yo X 1 


7% xi5 


7% X % 


7y> x H 


7%xi^ 


7% X % 


7y>xr'6 


7y. X 


7% X % 


7y>xH 


7y2xy, 
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DORMAN, lOM, LIMITED. 



GENERAL INFORMATION, 
FORMUL/E, TABLES, ETC. 
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'^'^ ^' \ \ , l.(V\ ^, \ V I I M M 1-, IV 

GENERAL FORMULAE FOR THE FLEXURE 
OF BEAMS. 

A = area of section in square inches 
I- = K-nj^'tli of span in feet 
/ = loiij^th of" span in inchis 
W total dislributeJ load in t 

/ = safe stress, in tons per s^u.nc r.uh. in extreme fibres of beam 
J = tv>tal depth of cross section in iiuhos 

> = distance in inches of outermost fibre from neutral axis (in a symmetrical 

section y = ^ 
M maximum bending' moment in inch tons 
n = maximum deflection in inches 

I = grreatcst moment of Inertia about the neutral axis (passing through the 

centre of gravity of section) 
Ip = moment of Inertia about an axis parallel to alK>ve. but not passing 
through the centre of gravity 
= distance in inches between these axes 
= section modulus 
= radius of gyration in inches 

= modulus of elasticity (assumed at 12.000 tons per square inch for steel) 

z = f .,. . ■ ..^/.. 

> 1 z 

For a beam supported at both ends and uinfonnlv loaded \V= ?.^/jl?= 8/1 

'•w •■« ' " ' ' ' ■ 

"iSnO **??'"^ uniform section, supported at both ends and 
uniformly loaded 

" WEX ""'form section, supp^^rted at lH>tli ends and 

loaded with a single load. P. at centre of span 

""^ " Wr i ""'f^"-'" ^^-^'f^'" fixed at one end and supp.>rted 

at the other, and uniformly loaded 

' ' ^ ' " " ^''l^r of uniform section fixtxi at one end and unsupported 

at the other, and loadixl vvitl, , s m-1c Io.uI, P. .,t tlu- 
latter end • • «. 

For girders with c-qual flanges and / taken .,i 7 ions per sui. ire in h fl, 
deflection is as follows:^ ' ^ ^ 

-01875 1.= . .0,51... ,„„,,^-045 L.. P . "06 = 
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DORM AN, I. III) 

BENDING MOMENT, SHEAR AND 
DEFLECTION OF BEAMS UNDER VARIOUS 
SYSTEMS OF LOADING. 

W- total load in tons. i ,nan in flct. 

I -moment of inorti.-i. n Ip iH h >. 

E ^mixluliiN of flnnticit \ . .1, . i 

at 12,0C0 tons pvr squari' 1 jn inchcn. 

for Htcc'l. r 
d -d.ptii of lxT,m in inrlu-s. ,„ inrlu-s. 

d'. BEAM SUPPORTED AT BOTH ENDS AND HAVING AN 
UNIFORMLY DISTRIBUTED LOAD. 



Maximum bonUiiitf njonicnt, in inch tonn, 
middle of Hpan ^ V ^V^' 



Maximum .shear at point.s of support ~ • 



f , 

*l 1^ Maxmium deflection in inches ^ ^\^'| ' 

Safe load .hat ^iven in the ''^^Z'^^^r^^^'^^i;^^ ?K 
per square inch -^^1375 I/^ 

21. BEAM SUPPORTED AT BOTH ENDS AND HAVING A 
CONCENTRATED LOAD IN THE MIDDLE. 

Maximum hiMidinf; moment, in inch tons, at 
middle of span ' = 3 W.L. 

13 "4 
■ > ti Maxim luu shear between load and point of 

jK] jsfe' W 

L. ^ support 2 • 

• T Maximum deHection in inches - 

18 E.I 

Safe lond = half that fji^ - " ' ' '^I i inuim deflection in inches, where ilangt*s are 
the tables for case (li I and extreme libre .strews taken at 7' j 

|.er -siiuare inch ■ 
d 

•3'. BEAM SUPPORTED AT BOTH ENDS AND HAVING A 
CONCENTRATED LOAD AT ANY POINT. 

Maxinuiin ix>iiJinK^ MU>incnt.in inch ton.s, at point 

Of application of load "^f^^ . 12W.A,r 
Maximum shear between load and the nearer 
support - and between toad and the 

W.A. 



Safe load - that : 



other 3iupp^>rt - 

Maximum deflcc- \ _ W'.a.b i 
tion. in inches f 9 £ . I 



tables lor laac (1) ■ „ • Maximum deflection, in inchest, where tiani;es are 
n \. n equal and extreme fibre strcs-s taken at 7^ toas 



M . , 



-Care should be taken that the maxim.. ,, . liteii. does 

ni<t i-xcced half the m.iximum lo.iJ 
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DOR M AN. LOM; .V O. I. IMITKP. 



BENDING MOMENT. SHEAR AND 
DEFLECTION OF BEAMS UNDER VARIOUS 
SYSTEMS OF LOADING. 

\V = total load in tons L = span in feet. 

I = moment of inerti.i / ^ span in inches. 

E = mixliilvis of elaNtit it\ , .isNinr.,.u A = distance in feet. 

.It 12,000 tons per square inch a = same distance in inches. 

tor stifl. B = distance in fi-et. 

d iii.pt}i of hiMm in iiu lu ".. h - s;inu' distance in inches. 



BEAM SUPPORTED AT BOTH ENDS AND HAVING TWO 
EQUAL LOADS. CONCENTRATED AT EQUAL 

DISTANCES FROM CENTRE OF BEAM. 



^ f^- 



Maxiinvim U-ndiiif^ inomcnt.in incli tons. Ih 
loads - ^^'••'^ - 6 \V..\. 



2 

Maximum shear between load and nearer 

^ W 
support = -g- • 

Maximum deflection, in 1_ W.a ^ ... 

inches I - 4g-Eri ' 

Safe load = that given m the Maximum deflection, in inches, where flangres are 

L . i-qual and extreme fibre stress taken at 7'- 

• u "0075 
tons per square men 



(5). BEAM FIXED AT ONE END AND HAVING 
CONCENTRATED LOAD AT THE FREE END. 



Maximum bending' moment, in inch tons, 

fKjint of support = W.l = 12 W.L. 
Maximum shear between load and p».>int 



^ " " Maximum deflection, in inches = j • 

Maximum deflection, in inches, where flanges 
Safe load = that ^rivi ti in .irr < v|u.il .ind extreme fibre stress taken .it 

the tables i. ^ . . _ -06 I - 

iii.ire inch = — 



-BEAM FIXED AT ONI END AND HAVING AN 
UNIFORMLY DISTRIBUTED LOAD. 



Maximum bending moment, in incli tons, 

point of support = — ^ W.L. 
]VIaximum shear at point of suppc»rt = W. 



. Maximum deflection, in inches — ' 



8E.1 

...... ,/ 1 4 • • Maximum deflection, in inches, where flanges .ir. 

Sate load = > 4 that given m ^ ^ j^„j extreme fibre stress taken at 7»: 
the tables for case (1). .O45 is 
tons per square inch = — -= • 



NOTK. — Care should be taken that the maximum shear, in the above cases, does 
not exceed half the maximum load given in the tables. 



184 



DORM AN. I,0\ci .V CO. LIMITED. 



BEAMS UNSYMMETRICALLY LOADED. 

Example slu-winj^ how to find the size of a 
..I in R-,^ heatn ncxessary to carry a load uniformly 
distributed over a portion of its length, and 



, fj^ J^J^J^\ir<J^J^-J!^ i-) extending: from one support, as shewn 

i^j ~ IC diatrram ; the bi-am beings supported at both 

^ ' J| ends and of uniform section throughout. 



y - 16-0 *-i.4.o > 

L-JO'O- jl 



Assume that W is 10 tons, span 30' 0" and 
distance that load extends from one supp«.->rt 
is 16' 0'. 

Let R, = reaction at end, S, where load commences. 
R- = re.iction at other end, T. 

C = point where maximum bcndini? moment occurs. 

X = distance in feet of C from end S. 

P = distributed load on length x. 

W = equivalent distributed load, over the whoie beam, which would 
produce the same maximum bending moment as that caused 
by load \V. 

Th.nR,.'»^(i^-') = '-°^=6.o..s. 

R, = 10 - 

From formula on pr. p.... . > [ ' ' 2l) ' z'^) = '^^'^ 

P=W^ =9:6x10^,, 
y 10 

The maximum bendiny moment- (Ri X x) - ( P X -i- I = 6 9'6 - 6 4*8 = 

^ 2 / 28-3 ft. tons. 

The maximum bending moment in ft. tons on a beam supported at both ends 
and having an uniformly distributed load, W,. is — g"^* 

Therefore the equivalent ) _ M aximum bending moment in ft. to ns x 8 

distributed load Wg f - L 

Ilencc W^, in this case - = 11 52 tons. 

Reference to the table of safe distributed loads on beams will shew that 
B.S.B 21 (12" X 6" X 44 lbs.) is capable of carrying 13 tons at 20 feet span : 
and, as half the maximum load given in the table for this beam 
(^ = 20 tons) is greater than tho maxiinuin reaction R, (6 tons), this 
Ivam will meet the requirements. 
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DOR MAN, LONG & CO. LIMITED. 



BEAMS UNSYMMETRICALLY LOADED. 

Example showing how to find the size of ;i 
beam necessary to carry three loads concen- 
tr.itcd at different points in its lenjfth, as 
shewn in diafi^ram ; the lx.-am bc-inj; supported 
^ #j at bi>th ends, and of unitorni cross section 

t"' 2to'ns '5*3' "^"^ throughout. 

1 ^ 1 ^ .g Let W,. W.J and W.., be 3 concentrated loads 

2-0*: [l4'-o"l -W " of 2, 3 and 12 tons respectively. 

... a'- 0'- 8- 0' ' , reaction at end S. 

k 11-0- 5-0 ■ 

-L=t6 -0* ' ''^ . reaction at end T. 

\V^;= equivalent distributed load over the 
whole beam which would produce the 
same maximum bending moment 
as that caused by (W, -f-Wo + VV,). 

Ti D • 5) ' (3 X 3) + (2 X 14) 

Then R ■ i-r = 7 tons. 

10 

R, = 12 + 5 + 2 - 7 - in » 

The maximum bending mom< i lie point of application of one 

of the loads, and may be found .1- v. - 

The bending moment at C = R, X 2 = 7 X 2 = 14 ft. tons. 

D = R, X 8 - 2 X 6 = 56 - 12 = 44 

E = R.J X 5 = 10 X 5 = 50 

1 k ill I tlic maximum bending moment is at E, and - 50 ft. tons. 

The maximum bending moment, in ft. tons, on a beam supported at both 

W.L 

ends and having an uniformly distributed load, W, is - g * 

Therefore the equivalent _ Maximu m bending m oment in ft. tons x 8. 

distributed load I ~ L 

Hence \\\ in this case = - 25 tons. 

Reference to the table of safe distributed loads on beam- at 
B.S.B 26 (15" X 6" x 59 lbs.) is capable of carrying 26 tons at lb Jcct >pan ; 
and, as half the maximum load given in the table for this beam 
= 31 tons^ is greater than the maximum reaction R; (10 tons), this 
beam will meet the requirements. 
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D O R M A \ , 1. O \ c. .V CO. LIMITED. 



MENSURATION. 

LENGTH. 

e ircumfereace of Circle = diainetor ~ 
Diameter of Circle = circumference > • 31831 

Lenj<-tli of Arc = number of deg^ress x radius x •017453 

Deg^rees in an Arc whose length = radius = 57' '2957795 
- = 3 14159265^ 




V = versed sine C = half the chord. 
R = radius 0 = any ordinate. 

X = distance of ordinate from centre. 

0 = J R- - X- - (R - V). 

+ C- V-' + C= 

K = V- or diameter = 

Y 

V = R - J R -' - C ^ 

X = R- - (0 + R - V)-' 



AREA. 

Area of Triangle = base x half the perpendicular height. 

, TT D- where D = diameter of circle. 

Circle = — — = — R- _ ^ . , 

4 R - radius of circle. 

Area of Sector 

of Circle = Area A B E D = length of arc x half the radius 

_ number of degrees in arc x area of circK 

Area of Segment of Circle = Area BDE = area of Sector less area 

of triangle. 

Area of Parabola = base x j height. 
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n O R M \ \ , ' i> \ ^ .V ^ »^ I I M I 



TRIGONOMETRICAL FUNCTIONS. 




tcrnis of the angle A to the 



SOLUTION OF TRIANGLES. 



2s a = b.cos. C 




I) O R M AN. I- O \ Ci cV CO. L I M 1 T IIP. 
MOMENTS OF INERTIA OF RECTANGLES. 



Depth 

in 
Inohec 




WIDTH OF 


REOTANOLE IN INCHES 




'4 










1 


•021 














2 


•17 


-21 


■26 


•29 


•53 


■38 


-4> 


3 


56 


•70 


84 


•98 


ri5 


1-27 


1 41 




1-33 


1"67 


2- 


2-33 


2*67 


J- 


5 53 


5 


2-60 


3-26 


3-91 


4*56 


5-21 


5-86 


f)51 


6 


4-50 


5-63 


6*75 


7*88 


9* 


10-15 




7 


715 


8-93 


10*72 


12 '51 


14*29 


16*08 


17-86 


8 


10-57 


13*33 


16* 


18-67 


21-53 


24* 




9 


15 19 


18*96 


22 78 


26'58 


30-38 


5417 


57-97 


10 


20-83 


26 04 


31-25 


36 46 


41 67 


46 87 


52 08 


11 


27-73 


34-66 


41-59 


48*53 


55 46 


62-59 


69- 3:^ 


12 


36- 


45- 


54 


65* 


72 


81* 


90- 


13 


45-77 


57 21 


68 66 


80*10 


91 54 


102*96 


114 43 


14 


57 17 


71-46 


35-75 


100*04 


114 33 


128-65 




15 


70 31 


8789 


105-47 


125 05 


140 63 


158-20 


1 7S 7H 


16 


8535 


106-67 


128- 


149*35 


1 70 • 67 


192 • 


2H ,M 


17 


102 35 


127-94 


153-53 


179*12 


204 71 


250 50 




18 


121 50 


151 88 




212*63 


243' 






ly 


14290 


178-62 


21 4 • 34 


250 07 


285-79 


521 -52 


567 24 


20 




?(T 




291-67 


553 55 


575- 


416 67 


;:i 


1' 






337 -64 


585 88 


434 11 


4 ';^ .M 


/:/ 








388 '21 


443 67 


499 15 












443-59 


506 96 


570 55 












504- 


576 • 


648 


7." 1 










569*66 


651-04 


752-42 












640 79 


732 33 


825 88 


'fi' -i/. 










717*61 


820 15 


922 64 








i,l h, 


(,:Aj 


800 35 


914-67 


1029* 


11^'. 






635 13 


762 16 


089-18 


1016-21 


1145*25 


l^V" , 






70-S13 


M3-75 


884-38 














1024- 


1194-67 


1 V 






■A 






1228 25 


1432-96 


1' 












145R 


1701- 


1 










."■ 


1714-75 


2000 54 


'/. 






4 






2000 


?-»5 55 














2515-25 


27011 3 








4a 






2662 


5105 67 








4/j 






yj41-75 


5548-71 








4C 


2304^ 


2^80- 


5456- 


4032- 


^. 






SO 


W»3 1" 


21 


5906 25 


4557-29 














4394 


5126-55 














45*20 75 


5740 88 














5488- 


6402 67 








'Ji 


!! . 




6097-25 


7115-46 








W 


450'j 




6750- 


7876 


9000' " 


10125- 


11^- 



180 



1 » I 


> !■ \l \ \ 1 * ' 






MOMENTS OF INERTIA OF 

! 


RECTANGLES 




• 




J 








WlliTll 


KKCTANOLL IN INCHES 




D«pth 

ID 














1 


Ia«hM 














I 












67 


2 












; 25 




', 1,. 










rM 


* 


.. I, 










10 • 42 


5 












18' 


ti 


' t f" 










28 '58 


7 


'"1 v, 










42 67 


8 


»i ; 










6075 














' ii 


10 














11 














12 














13 












17 


14 












35 


15 


■ 










V3 


16 












42 


17 


iS4 13 










58 


18 


.VG «* 










19 


4 












20 














21 














22 














23 














24 


»I6 IP. 


y76•.^6 








•TB 


25 


1(«V •», 










. 07 


26 


11 










i5 


27 


1 










» 


28 














2y 


1 . 












y) 














52 














V4 














to 


MAS a 














itihh hi 














4 11 












42 














44 














46 
















































\<:^> 







Q 
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MOMENTS OF INERTIA OF RECTANGLES. 



Widths in Inches. c«rrttp«nding to thoM of VUti, Me pig* 30. 



Inches 


H 


13 


14 


16 


18 i 


SO 


24 










035 




04u 




l44 




063 




057 




062 




•070 




079 


•068 


•105 














063 




070 




084 




091 




098 




112 




126 


■140 


•167 










^ 




094 




104 




125 




135 




146 




167 




18/ 


■206 


•250 


A, 








119 




153 




148 




178 




193 




•208 




•237 




267 


•297 


•556 










163 




183 




203 




244 




264 




285 




•526 




566 


■407 


•488 


U 








217 




244 




271: 








552 




•379 




433 




487 


542 


•650 








281 




316 




352, 




3^ 




457 




492 




562 




655 


•705 


•844 










358 




402 




447| 




536 




581 




•626 




715 




805 


•894 


1-075 








447 




502 




558! 




670 




726 




782 




895 


1 


005 1 


•117 


1-540 


\n 








549 




618 




687; 




824 




893 




961 


1 


099 


1 


256 1 


•373 


1-648 








667 




750 




833! 


1 


000 


1 


083 




167 


1 


555 


^ 


500 1 


667' 2^000 










800 




900 


1 


000 


1 


199 


1 


299 


1 


399 


1 


599 


1 


799 1 


999 


2 599 








949 


1 


068 


1 


187 


1 


424 


1 


542 


1 


661 


1 


398 


2 


156 2 


375 ' 2 848 








1 


116 


1 


256 


1 


395 


1 


675 


1 


814 


1 


954 


2 


235 


2 


512 2 


791 


5-549 




1*4 


1 


302 


1 


465 


1 


628 


1 


953 


2 


116 


2 


279 




604 


^ 


950 5 


255 


5-906 


l.*« 






1 


507 


1 


696 


1 


884, 
166 


2 


261 


2 


449 


2 


638 


5 


015 


5 


591 5 


768 


4-522 


l-\ 




1 


733 


1 


950 


2 


2 


600 


2 


816 


3 


055 


5 


466 


5 


899 4 


555 


5-199 


l.'e 






1 


980 


2 


228 


2 


475 


2 


970 


3 


218 


3 


466 


5 


961 


4 


456 : 4 


951 


5-941 




1/- 


2 


250 


2 


531 


2 


812 


3 


375 


3 


656 


3 


937 


4 


500 


5 


062 | 5 


625 


6-750 


ItS. 






2 


543 


2 


861 


3 


179 


3 


815 


4 


153 


4 


450 


5 


086 


5 


722 6 


558 


7629 


l^H 




2 


861 


3 


218 


3 


576 


4 


291 


4 


649 


5 


006 


5 


721 


6 


457, 7 


152 


8 582 


Hi 






3 


204 


3 


604 


4 


005 


4 


805 


5 


206 


5 


606 


6 


407 


7 


208 , 8 


009 


9 611 




1'4 


3 


573 


4 


020 


4 


466 


5 


359 


5 


806 


6 


253 


7 


146 


8 


059 8 


952|10^719 








3 


970 


4 


466 


4 


962 


5 


954 


6 


451 


6 


947 


7 


959 


8 


952 ' 9 


924 ir909 


i-H 




4 


395 4 


944 


5 


433 


6 


592 


7 


141 


7 


690 


8 


789 


9 


888 10 


966 


15^184 


lU 






4 


849 


5 


455 


6 


061 


7 


273 


7 


879 


8 


485 


9 


698 


10 


910 12 


122 


14-546 




i 


5 


533 


6 


000 


6 


667 


8 


000 


8 


667 


9 


555 10 


667 


12 


000 15 


555 


16-000 


2^ 






5 


349 


6 


580 


7 


311 


8 


774 


9 


505 


10 


256 11 


696 


15 


161 14 


625 


17^547 


2', 




6 


397 


7 


197 


7 


996 


9 


596 10 


395 


11 


195 12 


794 


14 


594 15 


995 


19^191 


2 ill 






6 


978 


7 


851 


8 


723 10 


468 11 


340 


12 


212 15 


957 


15 


701117 


446 


20-955 






2' 4 




594 


8 


543 


9 


492 11 


391 


12 


340 


13 


289 


15 


187 


17 


066 18 


964 


22-781 








8 


244 


9 


275 


10 


305 12 


366 13 


597 


14 


428116 


489 


18 


550120 


6ir24-755 




2'h 




8 


931 


10 


047 


11 


164 13 


396 14 


515 


15 


629 17 


862 


20 


095 22 


527 26 795 








9 


655 10 


862 


12 


068 14 


482 15 


689 


16 


396 


19 


510 


21 


725 24 


157 28-964 






2'.: 


10 


417 11 


719 


13 


021 


15 


625 16 


927 


18 


229^ 


835 


25 


437 26 


042 51-250 








11 


218 12 


620 


14 


022 16 


826' 18 


229 


19 


651 


22 


455 


25 


240 28 


044'55-655 


2^", 




12 


059 13 


566 


15 


073 18 


088 


19 


595 


21 


103 24 


117 


27 


152 30 


146 


36 176 


2\k 






12 


941 


14 


558 


16 


176 19 


411 


21 


028 


22 


646 25 


881 29 


116 32 


551 


38-822 




2-\ 


13 


865 15 


598 


17 


351 


20 


797 22 


530 


24 


263 27 


729 51 


195 34 


661 


41-594 


2ii 






14 


832 16 


685 


18 


539 22 


247 24 


101 


25 


955 29 


665 55 


371 37 


079 


44-495 






15 


842 17 


823 


19 


803 23 


764 25 


744 


27 


724 31 


685 35 


646 39 


606 47-527 


2ls 






16 


898 


19 


Oil 


21 


123 25 


347,27 


460 


29 


572 55 


797 


58 


021 42 


246 50-695 




3 


18 


000 20 

1 


250 


22 


500 27 


000 29 


250 


31 


500 56 


000 40 


500 45 


000 54-000 
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nORM\\, l o\i, .V i i> I.I M I 11 f) 

SHEARING AND BEARING VALUES OF RIVETS 

W» Ar« o ?'"*f'/'* BllRINO VALOM AT 7 T0N8 PKR 8Q INCH 

,f Art* VftliMfttitoo* 

.--k^ 



' ' ■ I ' . . I , , t ,57 4-81 .V25|6 I2 

Square ThUhnw. in inchi. of P1*U pMwd thfouf h 

Shiar Sh. . 



1 -7864 3 as 



in-K- 



•6 116 ye I 

118 2 (V> } V tM I '17 (_2_VT 



Ws; 1-84 
441;! J 



4 JU 0 . 
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no 


K M \ \ 1 1 > \ > 






1 ! \. 1 1 1 1> 




WEIGHTS OF ANGLES IN LBS. PER 






LINEAL FOOT. 








V M 




N !N( \'\ S 














:-! 










1 1^1 


. < 01 


''■1 04 


4 40 


4 VXj 


r« ■ • 








6-51 


6 0.'' . ' i 

7 lb . oJ i) OH 
H 28 9 02 9 '70 10-60 
1^ 30 10 20 U 06 n 90 


n 










i 

10 41 11-36 12-31 15'27 

1 1 47) 12 49 13-66 14 61 


1 


1 








14 76 \b W. 


AREAS OF ANGLES 


IN 


SQUARE INCHES. 






•I'M or 
























77« 1 ll»4 <»wi 


1 « 










. J 
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1)1) l< \l \ \ 



WEIGHTS OF ANGLES IN 
LINEAL FOOT. 



I. I M I T K 1) 



LBS PER 















3 

i 


a 

H 


H 














3 9 














































'4 




n 1 , 
















0 TJ. 


1'; 


1 1 DO 1 








))i 




11 26 


12 01 


12 74 1 


• 17 21 










12 75 


13 61 


14 40 1 


i , A 19-56 


26 


35 






la 22 


16 19 


16-14I 1 


10 OS 21 -RO 


20 








IS 67 


16 74 


17 












17 09 


18-27 


1' 












18 49 


19 




















' I 


45 


00 


1 





AREAS OF ANGLES IN SQUARE INCHES. 



80H or rLANOES IN INOBIS 



2 1246 '2 4(). 

anT' • 

3 I' 

3 4>»'' ■ . ■ , , , 

3 902 4 1834 48»4 74a6 029 6 . 

4 296 4 6004 9255 JM' i 
4 6835 0276 3756 7 

5 4375 8166 I 

7 1117 ; 

9 ( 



10| 5 062. 

6 758 7 750 

191 6 487 8 683 
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|U>KM \ .\, I (^\(. V I II MIT ED. 



WEIGHT OF FLAT ROLLED STEEL IN LBS. 
PER LINEAL FOOT. 





Width 










THICKNESS 


IN INCHES 








in 
Inches 










'4 








r. 


1 4 
1'4 


1 


213 
266 
319 
•372 


426 
•531 
•638 
•744 


1 


•638 
•797 

966 

12 


850 
106 
128 
149 


106 
133 
169 
186 


1 ^28 
159 
191 
223 


1*49 
186 

223 
2 60 


170 
213 
265 
2 98 


2 . 


2', 

2 4 


2 


•425 
■478 
531 
•584 


•850 
956 
106 
117 


1 
1 
1 
1 


28 
43 
59 
75 


170 
191 
213 
2 34 


213 
239 
2 66 
2 92 


2^55 
2 87 
319 
361 


2^98 
3 35 

3 72 

4 09 


340 

3 83 

4 25 
468 


3'. 


3 4 

3"4 


3 


638 
691 
•744 
797 


1 28 
1 38 
1 49 
1 59 


1 

2 
2 
2 


91 
07 
23 
39 


256 
276 
2 98 
319 


3 19 
3 45 
3 72 
3 98 


3 "83 
414 
446 

4 78 


4' 46 

4 83 

5 21 
5 58 


510 

5 53 

6 95 
638 


4'. 


4 4 

4\ 


4 


850 
903 
956 
101 


1 70 
181 

1 91 

2 02 


2 
2 
2 
3 


55 
71 
87 
03 


340 
3 61 
3 83 
404 


4 25 
452 
4 78 
6 05 


510 
542 
5-74 
6 06 


5-96 
6 32 
669 
707 


6 80 

7 23 

7 65 

8 08 


5'. 


5''4 

5"i 


5 


106 
112 
117 
1 22 


213 
2 23 
2 34 
244 


3 
3 
3 
3 


19 
36 
61 
67 


4 25 
4 46 
4 68 
489 


631 
6 58 
5 84 
611 


638 

6 69 
701 

7 33 


7-44 

7 81 
S 18 

8 55 


850 
8-93 
9 35 
9 78 


6 . 


6'4 

64 


6 


128 
1 33 
1 38 
1 43 


2 55 
266 
276 
2 87 


3 
3 
4 
4 


83 
98 
14 
30 


510 
531 
553 
574 


6 38 
664 
691 
717 


7 '65 
797 
8 29 
8 61 


3-93 
9 30 
9 67 
1004 


10-20 

10 63 

11 05 
11 48 


7Va 


7'/4 


7 


149 
154 
1 59 
165 


2 98 

3 08 
3 19 
3 29 


4 

4 
4 
4 


46 
62 
78 
94 


5-96 
616 
6 38 
6 59 


744 
770 
797 
8 23 


893 
924 
9- 56 
9 88 


1041 
10 78 
1116 
11:53 


11 90 

12 33 

12 75 

13 18 


8'. 


84 

8 '1 


8 


170 
175 
181 
1 • 86 


340 
3 51 
3 61 
3^ 72 


5 
5 
5 
5 


10 
26 
42 
58 


680 
701 
7 23 
744 


850 
877 
903 
9 30 


1020 
10-52 
10-84 
1116 


11 90 
1227 
1264 
13 02 


13 60 

14 03 
1446 
14'88 


9'. 


9 4 


9 


191 

1 97 

2 02 
2 07 


3 83 

3 93 

4 04 
414 


5 
5 
6 
6 


74 
90 
06 
22 


7 65 

7 86 

8 08 
8 29 


9 56 
9 83 
1009 
10 36 


11 48 

11 80 

12 11 
12 43 


13 39 

13 76 

14 13 
14 60 


15 30 

16 73 
1615 
16 58 


10' 


10' 4 


10 


213 
2 18 
2 23 
2 28 


425 
4 36 
446 
4 57 


6 
6 
6 
6 


38 
53 
70 
86 


8 50 
8 71 

8 93 

9 14 


10 63 
10 89 
1116 
1142 


1276 
13 07 
13 39 
13 71 


14 88 
16 25 
16 62 
16 99 


17 00 
17 43 

17 85 

18 28 


11' 


11 '4 
' ll \i 


11 


2 34 
239 
2- 44 
2 50 


4 68 

4 78 
489 

5 00 


7 
7 
7 
7 


01 
17 
33 
49 


9 36 
9 56 
9 78 
9 99 


11 69 

11 95 

12 22 
12 48 


14 03 
14 34 
14 66 
14 98 


16 36 

16 73 

17 11 
17 48 


18 70 
1913 

19 55 
19 98 






12 


2 55 


5 10 


7 


65 


10 20 


1275 


15 30 


17 86 


20 40 



WCICMT or fLA r 



rcct IN tSS 
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DOR M 


\ \ , 


1 0 \ C 




L 0. 


. 1 M I TED. 




WEIGHT OF FLAT ROLLED STEEL 


IN LBS. 






PER LINEAL 


FOOT. 






Width 







THICKNESS 


IN INCHES 






in 
Inches 








' -1 f 






13 
14 
15 
16 


2 76 

2 98 

3 19 
3 40 


5 53 
595 

6 38 
6 80 


8- 29 
8 93 
956 
1020 


11 06 
11-90 
1275 
13-60 


1381 
1488 
1594 
1700 


1668 
17-85 
1913 
20-40 


19 34 

20 83 
22 31 
2380 


22 10 
23-80 
25-60 
27 20 


17 
18 
19 
20 


3 61 
3 83 
404 
425 


723 

7 65 

8 08 
8 50 


1084 
1148 
1211 
1275 


14-45 
1530 
1615 
1700 


1806 
1913 
2019 
2125 


2168 
22-95 

24 - 23 

25- 50 


25 29 
26-78 

28 - 26 

29- 75 


28 90 
30-60 
32 -30 
34 00 


21 
22 
23 
24 


446 
4 68 
4 89 
510 


8 93 

9 35 
9 78 

1020 


1339 
1403 

14 66 

15 30 


1785 
18 70 
1955 
2040 


2231 

23 38 

24 44 

25 50 


26 78 

28 05 

29 33 
30-60 


3124 
32 72 
34 21 
35-70 


35-70 
37-40 
3910 
40 -80 


25 
26 
27 
28 


5 31 
5 53 
574 
5 95 


10 6C 

11 05 
1148 
11 90 


1594 
16 58 
1721 
1785 


21 25 

22 10 

22- 95 

23 - 80 


26 56 

27 63 

28 69 
29-75 


3188 
3315 

34- 43 

35- 70 


3719 
38 68 
4016 
41-65 


42 50 

44- 20 

45- 90 
4760 


29 
30 
31 
32 


616 
6 38 
659 
6 80 


12 33 

12 75 
1318 

13 60 


1849 
1913 
1976 
20 40 


24 -65 
2550 
26 35 
27-20 


30 81 
3188 
32-94 
34 00 


36 -98 

38 - 25 

39- 53 
40 80 


4314 
44 63 
46- 11 
4760 


49-30 
51 00 
52 -70 
54-40 


33 
34 
35 
36 


701 
7 23 
744 
765 


1403 
1445 
1488 
1530 


21 04 

21 68 

22 31 
22-95 


28 05 

28 90 

29 75 

30 60 


35 06 

36 13 

38 25 


42 08 
43-35 
44 63 
45-90 


49 09 
60-58 
62 06 
53-55 


5610 
57 80 
59 50 
6120 


37 
38 
39 
40 


7 86 

8 08 
829 
850 


15-73 
1615 
16 58 
1700 


23 59 
24 -23 

24 86 
2550 


31 45 

32 30 

33 15 

34 00 


39-31 
4038 
4144 
42-50 


4718 

48- 45 

49- 73 
61 00 


65 04 
56 53 
58 01 
59-50 


62 -90 
64 60 
66 30 
68 00 


41 
42 
43 
44 


871 

8 93 
914 

9 35 


1743 
1785 
18 28 
1870 


2614 
26 78 
27-41 
28 05 


34 85 

35 - 70 

36- 55 

37- 40 


43-56 
44 63 
4569 
46-75 


52 28 
53-56 
64-83 
6610 


60-99 
62 48 
63-96 
65-45 


69 70 
71 40 

74-80 


45 
46 
47 
48 


956 
978 
9 99 
1020 


1913 
1955 
1998 
2040 


28 69 

29 - 33 

29 96 

30- 60 


38 25 
3910 
39-95 
4080 


47 81 

48 88 
49-94 
51 00 


57-38 
68 65 
59-93 
61-20 


66 94 

68 43 

69 91 
7140 


76 60 

78- 20 

79- 90 
81-60 


50 
52 
54 


1063 
11 05 
1148 


21 25 
2210 
22 -95 


31 -88 
3315 
34 43 


42-50 
4420 
45 90 


53 13 
56-25 
67-38 


63-75 
66 30 
68 -85 


74-38 
77-35 
80 33 


86 00 
88 -40 
91 -80 


VALUES FOR ADDITIONAL WIDTHS 


OP 14". 


V/' AND %". 






053 
106 
159 


106 
•213 
•319 


159 
-319 
-478 

• • 


-213 
•425 
638 


266 
•631 
-797 


•319 
•638 
•966 


•372 
•744 
1116 


425 
850 
1 275 
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DOR MAN, 


LONG 




) . 


LIMITED. 




WEIGHT 


OF 


FLAT 


ROLLED 


STEEL 


IN LBS. 










PER L 


NEAL 


FOOT. 














THIOENESS 


IN INCHES 








Width 


I'll 




H 


■V. 








1 . 
1 1'. 


1 


in 
InehM 


24 '86 


27 


63 


30 


39 


33^ 15 


35'91 


38 


68 


41-44 


44*20 


13 


26'78 


29 


75 


32 


73 


35-70 


38 66 


41 


65 


44 63 




14 


28 '69 




88 


35 


06 


38-25 


41-44 


44 


63 


47 81 


5^'QQ 


1 5 


30 60 


34 


00 


37 


40 


40-80 


4420 


47 


60 


5100 


54* 40 


16 


32"51 


36 


13 


39 


74 


43 35 


46 96 


50 


58 


5419 


57 ■ 80 


17 


34-43 


38 


25 


42 


08 


4590 


49-73 


53 


55 


57 38 




1 ft 


36-34 


40 


38 


44 


4 1 


48-45 


52-49 


56 


53 


60 56 


64 -60 


1 Q 
1 w 


3825 


42 


50 


46 


75 


51-00 


55-25 


59 


50 


63 75 


68 00 


20 


40' 16 




63 




2q 


53-55 


58 01 


62 


48 


66-94 


71 "40 


21 


42 08 


46 


75 


5? 




5610 


60-78 


65 


45 


7013 


74'80 


22 


43-99 


48 


88 


53 


76 


58-65 


63-54 


68 


43 


73 31 


78-20 


23 


45 90 


51 


00 


56 


10 


61 20 


66" 30 


71 


40 


76 50 


8160 


24 


47-31 


53 


13 


58 




6375 


69 06 


74 


38 


79-69 


85 '00 


25 


49-73 


55 


25 


60 


78 


66 -30 


71-83 


77 


35 


82 -88 


88-40 


26 


51"64 


57 


38 


63 




68 85 


7459 


80 


33 


86 06 


91 - 80 


27 


5355 


59 


50 


65 


45 


71 -40 


77-35 


83 


30 


8925 


95 20 


28 


55'46 










73-95 


80- 11 


86 


28 


9244 


98-60 


29 


57-33 


63 


75 


70 


13 


76-50 


82-88 


89 


25 


95 63 


102 00 


30 


59-29 


65 


88 


72 


46 


79 05 


85-64 


92 


23 


98 81 


105-40 


31 


6120 










8160 


88 40 


95 


20 


102 00 


108 80 


32 


63' 1 1 


70 


13 


77 


14 


84- 15 


9116 


98 


18 


10519 


1 1 2- 20 


33 


65 03 


72 


25 


79 


48 


86 70 


93 93 


101 


15 


108 38 


1 1 5 - 60 


34 


66*94 


74 


38 


81 


81 


89 25 


96 69 


104 


13 


111 -56 


1 1 9 - 00 


35 


68 85 


76 


50 


84 


15 


9180 


99 45 


107 


10 


114-75 


122 40 


36 


70' 76 


78 


63 


86 


49 


9435 


10221 


110 


08 


117-94 




37 


72'68 


80 


75 


88 


83 


96 90 


10498 


113 


05 


12113 


129-20 


38 


74 59 


82 


88 


91 


16 


99-45 


107-74 


116 


03 


124-31 


132-60 


39 


76'50 


85 


00 


93 


50 


102 00 


110-50 


119 


00 


127-50 


136 '00 


40 


7841 


87 


13 


95 


84 


104-55 


11326 


121 


98 


130-69 


139-40 


41 


80 33 


89 


25 


98 


18 


10710 


11603 


124 


95 


133-88 


142-80 


42 


82-24 


91 


38 


100 


51 


109-65 


II8-79 


127 


93 


137 06 


146-20 


43 


84" 15 


93 


50 


102 


85 


112-20 


121-55 


130 


90 


140-25 


149-60 


44 


86 06 


95 


63 


105 


19 


114-75 


124-31 


133 


88 


143-44 


153 00 


45 


87-98 


97 


75 


107 


53 


117-30 


127 08 


136 


85 


146-63 


156-40 


46 


89-89 


99 


88 


109 


86 


11985 


129-84 


139 


83 


149 81 


159-80 


47 


91-80 


102 


00 


112 


20 


122-40 


132-60 


142 


80 


153 00 


163-20 


48 


95-63 


106 


25 


116 


88 


127-50 


138- 13 


148 


75 


159-38 


170 00 


50 


99-45 


110 


50 


121 


55 


132 60 


143-65 


154 


70 


165 75 


176-80 


52 


103 28 


114 


75 


126 


23 


137 70 


14918 


160 


65 


17213 


183 60 


54 




VALUES 


FOR 


ADDITIONAL 


WIDTHS OF 


'A' 


, V>" AND 




•478 


•531 


•584 


•638 


•691 


•744 


-797 


•850 


.. .. V* 


•956 


1063 


1169 


1275 


1381 


1488 


1-594 


1700 


.. .. 


1434 


1594 


1753 


1-913 


2 072 


2-231 


2 391 


2 550 


t4 • • • - 
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WEIGHT OF ROUND AND SQUARE STEEL BARS 
IN LBS. PER LINEAL FOOT. 



Diameter 
or Side 

in inches 


Ronnd 

• 


BquEre 
■ 


Diameter 
or Side 
in inehM 


IMUUH 
• 


Bqoare 
■ 


nia.Tnf t.f>p 

or Side 
in inchei 




Koaad 
• 


Square 

■ 






-213 




4'172 


5-312 


3 


24-03 


30'60 




^1 


•332 




5-049 


6-428 


3U 


28*21 


35^91 




•376 


•478 


. . ly. 


6 006 


7-650 


. . 3',.^ 


32-71 


41-65 




•511 


•651 




7-051 


8-978 


3-"'4 . . 


37-55 


47-81 






•849 




8-178 


10-412 


.. 4 


42 73 


5440 






1-076 




9-388 


11-953 


4',4 


4823 


61-41 




I 043 


1-328 


2 


10-681 


13-600 


.. 4«/, 


54 07 


68-85 


H 


1-262 


1-607 


2% . . 


12-06 


15-35 


4'4 . . 


60 25 


76-71 




1-502 


1-912 


.. 2V. 


13-52 


17-21 


.. 5 


66-76 


85 00 


'ri .. 


1-763 


2-245 


2% .. 


15-06 


19 18 


5U . . 


73-60 


93-71 




2-044 


2-603 




16-69 


21-25 


• . 5'/, 


80-78 


102-85 




.-.147 


2-968 


2% . . 


18-40 


23-43 


524 


88-29 


112-41 


1 


, hid 


.';-4r/j 


2', 


2019 


25-71 


.. 6 


%-13 


122-40 



WHITWORTH'S STANDARD SIZES OF BOLTS 
AND NUTS. 



Diamete 

in i 

1 " 

r 


r of Bolt 
aches 


No. of Threads 

per inch 


Diameter at 
bottom of Thread 
in inches 


Distance over 
Flats in inch* s 


Diitanee orer 
Oomers 
in inehei 


Thickness of 
Bolt Head in 
inches 


Sectional Area : 
bottom of Threa. 
in square inches | 


'4 


•25 


20 


-186 


-525 


-606 


-219 


•027 




-375 


16 


•295 


-709 


-819 


-328 


•068 




-5 


12 


-335 


•919 


1061 


-437 


■121 




-625 


11 


•506 


1-101 


1-271 


•547 


-205 




-75 


10 


-622 


1-301 


1-502 


-656 


•304 




-875 


9 


-735 


1-479 


1-707 


-766 


-422 


1 


1-0 


8 


-840 


1-670 


1-928 


•875 


-554 


1% 


1-125 


7 


-942 


1-860 


2-148 


•964 


-6sr7 


l'/4 


1-25 


7 


1-067 


2-0#8 


2-365 


1-094 


•894 


l-\ 


1-375 


6 


1-161 


2-215 


2-557 


1-203 


1-060 


1'/. 


1-5 


6 


1-286 


2-413 


2-787 


1-312 


1-300 



I 



ii 



aou 



BOLTS NUTS AND WASHERS 

/>f»N. » MAM AND Al/I* 
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l>OKM\\ & CO. 1. IMITi:i>. 

DECIMALS OF A FOOT FOR EACH ,',th 
OF AN INCH. 



2513 - 3546 4180 5013 5846 -6680 7513 8346 9i;« 

•2526 • 5359 ■ 4193 5026 5859 6695 7' '^ ; '.m 0 

■2559 - 3372 4206 5030 • 5872 6706 

•2552155a') 4219 5052 5885 671^ 



<i604j 4271 •^lOfl 5937 -faT?! '7604 - 34:7 'X^l 

■2617 -3461 ■4/> J , ,',4 

2630-3464 ^ ,7 

•^3 -,^77 • 



54 •0417 1250 2083 2917 3750 4585 5417 6250 TOM 7917 ITiU 96M 



I 



203 



nORMAN 


, LONG 






1 1 


M f 


1 1 1 






DECIMALS 


OF 


A 


FOOT 


FOR EACH n 


1 TH 












OF AN 


INCH. 












Inch 


0 ' 

— 


1 ' 




2" 


3' 


4" 


5" 


6" 


7" 

- 


8 


9' 


10 


11" 


TT4 








•2096 


■2930 


•3763 


•4596 


•5430 








•8763 


•9596 


1 7 




'0443 


•1276 


•2109 


■2943 


•3776 


•4609 


•5443 


•6276 


■7109 


•7943 


■8776 


■9609 


:\r. ■'■ 




•0456 


•1289 


•2122 


■2956 


•3789 


■4622 


•5456 


•6289 


■7122 


•7956 


■8789 


■9622 


•,, 




•0469 


•1302 


•2135 


■2969 


■3802 


■4635 


•5469 


•6302 


■7155 


•7969 


■8802 


•9635 


ri 




"0482 


•1315 


•2148 


■2982 


■3815 


■4648 


■5482 








■8815 


■9648 


... 




0495 




•2161 


■2995 


■3828 


■4661 


■5495 


•6328 


■7161 


■7^ 


■8828 


9661 






•0508 


•1341 


•2174 


■3008 


•3841 


■4674 


•5508 


•6341 


■7174 


•8008 


■8841 


■%74 


/8 


•0521 


■1354 


•2188 


■3021 


•3854 


•4688 


■5521 


•6^ 


■7188 


•8021 


■8854 


•9683 


... ... 




"0534 


•1367 


•2201 


•3034 


•3867 


•4701 


•5534 








•8867 


•9701 






"0547 


■ 1380 


■2214 


■3017 


•3880 


■4714 


•5547 


•6380 


■7214 


■^47 


•8880 


•9714 






0560 


•1393 


■2227 


•3060 


■3893 


■4727 


■5560 


■6393 


•7227 


•3060 


■8893 


•9727 


16 




•0573 


■1406 


■2240 


•3073 


■3906 


■4740 


•5573 


■6406 


■7240 


■8073 


■8906 


■9740 






•0586 


"1419 


•2253 


•3086 


■3919 


•4753 


•5586 






8086 


•8919 


•9753 






•0599 


•1432 


•2266 


•3099 


■3932 


•4766 


•5599 


•6452 


•7266 


"8099 


•8932 


•9766 






•0612 


•1445 


•2279 


•3112 


■3945 


•4779 


•5612 


•6445 


■7279 


•8112' 


•8945 


•9779 




/4 


•0625 


•1458 


•2292 


•3125 


•3958 


•4792 


•5625 


•6468 


•7292 


•8125 


8958 


•9792 


H 




■0638 


•1471 


•2305 


■3133 


•3971 


■4805 


•5638 






•8138 


8971 


■9805 


... ii ... 




"0651 


•1484 


•2318 


•3151 


•3984 


■4818 


•5651 


■6484 


•7318 


"8151 


3984 


■9818 


j.4 




•0664 


■1497 


•2331 


■3164 


•3997 


•4831 


•5664 


■6497 


•7331 


•8164 


•8997 


■9331 


U 




•0677 


■1510 


■2344 


■3177 


•4010 


■4844 


•5677 


•6510 


•7544 


•8177 


9010 


■9844 


r. .-. 




•0690 


•1523 


■2357 


■3190 


•4023 


•4857 


•5690 


•6523 


•7357 


•8190 


9023 


•9857 






0703 


•1536 


■2370 


■3203 


•4036 


•4870 


•5703 


•6536 


7370 


■3203 


9036 


•9870 






•0716 


•1549 


■2383 


■3216 


•4049 


•4883 


•5716 


•6549 


■7383 


■8216 


9049 


•9885 






•0729 


•1562 


•2396 


■3229 


•4062 


•4896 


•5729 


•6562 


■7396 


•8229 


9062 


•9896 






•0742 


•1576 


•2409 


•3242 


•4076 


•4909 


•5742 


•6576 


•7409 


•8242' 


•9076 


•9909 


... ail- ... 




•0755 


■1589 


•2422 


■3255 


•4089 


■4922 


•5755 


•6589 


■7422 


■8255 


•9089 


•9922 


H 




•0768 


•1602 


•2435 


3268 


•4102 


■4935 


•5768 


•6602 


•7435 


■3268 


■9102 


■9935 


H 




•0781 


1615 


■2448 


■3281 


•4115 


■4948 


•5781 


•6615 


■7448 


•8281 






Si 




•0794 


•1628 


•2461 


•3294 


•4128 


■4961 


•5794 


•6628 


•7461 


•8294 






... a 2 ... 




•0807 


•1641 


•2474 


•3307 


•4141 


•4974 


•5807 


•6641 


■7474 


•8307 


•9141 


•9974 






•0620 


•1654 


•2487 


•3320 


•4154 


•4967 


•5820 


•6654 


•7487 


•8320 


•9154 


•9867 




1 
























1 0000 
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DECIMAL EQUIVALENTS. 

EXACT DECIMAL EQUIVALENTS OF THE TRACTION OF AN INCH. 



DeeuDfclf 


Pnctioni 


Dceim&U 


015625 
03125 
046875 
0625 










515625 
53125 
546875 
5625 


078125 
09375 
109375 
125 










578125 
59375 
609375 
625 


140625 
15625 
171875 
1875 




A i 






640625 
65625 
671875 
6875 


203125 
21875 
234375 
25 


a '* 








703125 
71875 
734375 
75 


265625 
28125 
296875 
•3125 




■■■ 


H 




•765625 
78125 
•796875 
•8125 


328125 
•34375 
359375 
375 


r. :i 
r. r. 








•828125 
84375 
859375 
875 


390625 
1 40625 
•421875 
•4375 










890625 
90625 
921875 
9375 


•453125 
46875 
; 484375 

i 


« 1 

r. : : 
T. * 






i 


•953125 
96875 
•984375 
1 00 
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MOMENTS OF INERTIA OF VARIOUS 
SECTIONS. 




noiDenis oi 
Inertia about x x 


Seotions 


Moments of 
Inertia about xx 








D 






B . U ' 










- (D* - 


12 


X 




1^ 




64 












•0491 (D' -d*) 




















A 






h . n ^ 




0 


,/ \ 




B.D-' 


5 










~~36~ 








8— >; 


















H (D '' -il ) 




0 






B. D» 


12 


X 






-X 


12 








B >' 








X 






X 




TT.D* 






















B. n» 






D 








•0491 IV 










4 








B - >^ 







AREAS OF SMALL CIRCLES, ADVANCING 
BY 32NDS OF AN INCH. 



Diameter 

lu inches 


Area 
in square 
inches 


Diameter 

in inches 


Area 
in square 
nches 


Diameter 
in inches 


Area 
in square 
inches 


Diameter 
in inches 


Area 
in square 
inches 


• • 3a 


•0008 




"21 






•2217 






•4794 




•0051 




U7b7 


A 




•2485 


fS 




•5185 


• A 


•0069 




•0928 






•2769 






•5591 




■0125 


^ .. 


•1104 


% 




•3068 






•6013 




■0192 


• • iiJ 


•1296 






•3382 






•6450 




■0276 


A .. 


•1503 


H 




•3712 




I 


•6903 




■0576 


• • i5 


•1726 




a 


•4057 






•7371 




•0491 




■1965 






•4418 


1 


■ 


•7854 



B. 



20b 







M \ 


\ . 


I 












L I M 1 T E I). 






AREAS 


OF C 


IRCLES 


ADVANCIN 


La D T 


EIGHTHS. 


Di&met«r 
























0 








012 




04b 




110 




196 


•307 






601 


1 




785 




994 


1 


227 


1 


•485 


1 


767 


2-074 


2^405 


2 


•761 


2 


3 


142 


3 


547 


3 


976 


4 


•430 


4 


909 


5-412 


5 940 


6 


492 


3 


7 


069 


7 


670 


8 


296 


3 


•946 


9 


621 


10-521 


11 045 


11 


-795 


4 


12 


566 


15 


364 


14 


136 


15 


•033 


15 


904 


16'800 


17 721 


18 


665 




1 


635 


20 


629 


21 


•643 


22 


•691 


23 


•758 


24 850 


25 -907 


27 


109 






7^ 


29 


465 


30 


•680 


31 


•919 


33 


135 


54-472 


35 • 735 


37 


122 








39 


871 


41 


282 


42 


•718 


44 


179 


45-664 


47 173 


48 


707 






•r, 


51 


•349 


53 


466 


55 


088 


56 


745 


53-426 


60 132 


61 


862 






17 


65 


397 


67 


201 


69 


029 


70 


382 




74-662 


76 


589 


lo 






80 


516 


82 


•516 


34 


•541 


86 


590 


OO OCH 


90-763 


92 


386 


1 1 


'!-) 


o35 


97 


205 


99 


402 


101 


•62 


105 


87 


106-14 


108-43 


110 




1-2 


\u 


10 


115 


47 


117 


•36 


120 


•28 


122 


72 


125-19 


127-68 


130 


lu 


13 


152 


75 


135 


50 


157 


•8S 


140 


50 


145 


14 


145-80 


148-49 


151 


2U 


14 


153 


94 


156 


70 


159 


48 


162 


50 


165 


15 




170-87 


173 




15 


176 


71 


179 


67 


182 


65 


185 


66 


183 


69 


lyi 10 


194-85 


197 


95 


16 


201 


06 


204 


22 


207 


39 


210 


60 


215 


82 


217-08 


220 55 


225 


65 


17 


226 


98 


230 


33 


255 


71 


237 


10 


240 


55 


245 98 


247-45 


250 




18 


254 


47 


258 


02 


261 


59 


265 


18 


268 


80 


272-45 


276 12 


279 


SI 


19 


283 


55 


287 


27 


291 


04 


294 


85 


298 


65 




506 35 


510 


24 


20 


314 


16 


318 


10 


322 


06 


526 


05 


350 


06 




338 16 


542 


25 


21 


546 


36 


350 


50 


354 


66 


558 


84 


365 


05 


567-28 


371-54 


575 


S3 


22 


380 


13 


384 


46 


388 


82 


595 


20 


597 


61 


402-04 


406 49 


410 


97 


23 


415 


48 


420 


00 


424 


56 


429 


15 


433 


74 


438-36 


443-01 


447 


6^ 


24 


452 


39 


457 


11 


461 


86 


466 


64 


471 


44 




481 -11 


485 


98 


25 


490 


87 


495 


79 


500 


74 


505 


71 


510 


71 


010 id 


520-77 


525 


84 


26 


530 


95 


536 


05 


541 


19 


546 


55 


551 


55 


556-76 


562-00 


567 


27 


27 


572 


56 


577 


87 


583 


21 


588 


57 


595 


96 


599-37 


604-31 


610 




28 


615 


75 


621 


26 


626 


80 


652 


36 


657 


94 


643-55 


649- 18 


654 


84 


29 


660 


52 


666 


23 


671 


96 


677 


71 


685 


49 




695 15 


700 


a; 


30 


706 


86 


712 


76 


718 


69 


724 


64 


750 


62 


(JO od 


742 64 


748 


b!:> 


31 


754 


77 


760 


87 


766 


99 


775 


14 


779 


51 


785-51 


791-75 


797 


9C 


32 


804 


25 


810 


54 


816 


86 


823 


21 


829 


58 


835-97 


842-59 


843 


83 


33 


855 


50 


861 


79 


868 


31 


874 


85 


881 


41 


888 00 


384-62 


901 


26 


34 


907 


92 


914 


61 


921 


32 


928 


06 


954 


82 




£48-42 


955 


25 


35 


952 


11 


969 


00 


975 


91 


982 


84 


989 


80 




1005-8 


1010 


3 


36 


1017 


9 


1025 


0 


1032 


1 


1059 


2 


1046 


3 


1053-5 


1060 7 


1063 


0 


37 


1075 


2 


1082 


5 


1089 


8 


1097 


1 


1104 


5 


1111-3 


1119-2 


1126 




38 


1154 


1 


1141 


5 


1149 


1 


1156 


6 


1164 


2 


1171 7 


1179-3 


1186 


9 


39 


1194 


6 


1202 


3 


1210 


0 


1217 


7 


1225 


4 




1241-0 


1248 


8 


40 


1256 


6 


1264 


5 


1272 


4 


1280 


3 


1288 


2 


i^yo d 


1304-2 


1512 


2 


41 


1520 


5 


1328 


5 


1356 


4 


1344 


5 


1552 


7 


1560-8 


1369-0 


1577 


2 


42 


1535 


4 


1395 


7 


1402 


0 


1410 


3 


1418 


6 


1427-0 


1435-4 


1443 


8 


43 


1452 


2 


1460 


7 


1469 


1 


1477 


6 


1486 


2 


1494-7 


1503-3 


1511 


9 


44 


1520 


5 


1529 


2 


1557 


9 


1546 


6 


1555 


3 


1564-0 


1572-8 


1581 


6 


45 


1590 


4 


1599 


5 


1608 


2 


1617 


0 


1626 


0 


1654-9 


1643-9 


1652 


9 


46 


1661 


9 


1670 


9 


1680 


0 


1689 


1 


1698 


2 


1707 4 


1716 5 


1725 


7 


47 


1754 


9 


1744 


2 


1755 


5 


1762 


7 


1772 


1 


1781-4 


1790-8 


1800 


1 


48 


1809 


6 


1819 


0 


1828 


5 


1837 


9 


1347 


5 


1857-0 


1866-5 


1876 


1 


49 


1885 


7 


1895 


4 


1905 


0 


1914 




1924 


4 


1934-2 


1943-9 


1955 


7 


50 


1963 


5 


1975 


3 


1983 


2 


1993 


I 


2005 


0 


2012 9 


2022-3 


2052 


8 
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Diameter 


0 


■ 









1 




51 


2042 '8 


2052-8 


2062-9 


2073 -0 


20;; . . 






1 Lv5 


52 


2123-7 


2133-9 


2144-2 


2154-5 


2164 a 


liliO 1 






53 


2206-2 


2216-6 


2227 0 






2258 5 


2269-1 


2273 h 


54 


2290-2 


2300-8 


2311-5 


2322-1 


2332*8 


2343-5 


2354-5 


2565-0 


55 


2375-8 


2385-6 


2397-5 


2408-3 


2419*2 


2430 1 


2441-1 


2452-0 


56 


2463-0 


2474 '0 




2496-1 


2507-2 


25135 


2529-4 


2540-6 


57 


2551-8 


2563 0 


2574-2 


2585-4 


2596-7 


2608-0 


2619-4 


2630-7 


58 


2642-1 


2663-5 


2664-9 




2687-8 


2699-3 


1 2710-9 


2722-4 


50 


2734-0 


2745-6 


2757-2 


2768-8 


2780-5 


2792*2 


, 2305-9 


2815-7 


60 


2827-4 


2839-2 


2851-0 


2862-9 


2874-8 


2886-6 


2398-6 


2910-5 


61 


2922*5 






2953-5 


2970-6 


2982-7 


2994-8 


5006-9 


62 


3019-1 


3031-3 


3043-5 


3055-7 


3063-0 


3080-3 


5092 6 


5104-9 


63 


3117-2 


3129-6 


31420 


3154-5 


3166-9 


3179 - 4 


5191-9 


5204-4 


64 


3217-0 


3229-6 


3242-2 


3254-8 


3267-5 


3280*1 


5292-8 


5505-6 


65 


3318-3 


3331 1 


3343-9 


3356-7 


3369-6 


3382*4 


5595-5 


5408-2 


66 








3460-2 


3473-2 


3486-3 


3499-4 


5512*5 


67 


3525-7 


3538-8 


3552 0 


3565-2 


3578-5 


3591-7 


3605-0 


5613*5 


68 


3531-7 


3645 0 


3653-4 


3671 "8 


3685-3 


3698-7 


3712-2 


5725-7 


69 
70 


3739-3 


3752-8 


3766-4 


3780-0 


3793-7 


3807-3 


5821-0 


5854-7 


3843-5 


3862-2 


5876 0 


3389-8 


3903-6 


3917-5 


5951-4 


5945-5 


71 


3959*2 


4^-7 




4001-1 


4015-2 


4029-2 


4045-5 


4057-4 


72 


4071-5 




409'J-8 


4114-0 


4128-2 


4142-5 


4156-8 


4171 "1 


73 


4185-4 


4199-7 


42141 


4228-5 


4242-9 


4257 -4 


4271 -8 


4286 5 


74 


4300-8 


4315-4 


4329-9 


4344-5 


4359-2 


4373-8 


4588-5 


4405-2 


75 


4417-9 


4432-6 


4447-4 


4452-2 


4477-0 


4491-8 


4506-7 


4521-5 


76 








4581-3 


4596-3 


4611*4 


4626*4 


4641 -5 


77 


4656-6 


4671-8 


4686-9 


4702-1 


4717-3 


4732-5 


4747-8 


4765 1 


78 


4778-4 


4793-7 


4309 0 


4324-4 


4839*8 


4855*2 


4870-7 


4886-2 


79 


4901-7 


4917-2 


4932-7 


4943*3 


4963-9 


4979-5 


4995-2 


5010-9 


80 


5026-5 


5042-3 


5058-0 


5073-8 


5089-6 


5105*4 


5121-2 


5157-1 


81 


5153-0 


52^-1 




5200-8 


5216-8 


5232-8 


5243-9 


5264-9 


82 


5281-0 




5313-3 


5329-4 


5345-6 


5361-8 


5373 1 


5594-5 


83 


5410-6 


5426-9 


5443-3 


5459-6 


5476-0 


5492-4 


5508-8 


5525-5 


84 


5541-8 


5558-3 


5574-8 


5591-4 


5607-9 


5624-5 


5641-2 


5657-3 


85 


5674-5 


5691-2 


5707 -9 


5724-7 


5741 -5 


5758 -3 


5775-1 


5791-9 


86 


5808-8 


5825-7 


5842-6 


5895*6 


5876*5 


5893-5 


5910-6 


5927-6 


87 


5944-7 


5961-8 


5978-9 


5996 0 


6013-2 


6030-4 


6047-6 


6064-9 


88 


6082-1 


6099-4 


6116-7 


6134-1 


6151-4 


6168-8 


6186-2 


6205-7 


89 


6221-1 


6238-6 


6256-1 


6273-7 


6291-2 


6308-8 


6526-4 


6544-1 


90 


6361-7 


6379-4 


6597 1 


6414-9 


6432-6 


6450-4 


6468-2 


6486-0 


91 


6503-9 


6521-8 


6539-7 


6557-6 


6575-5 


6593-5 


6611 -5 


6629-6 


92 


6647-6 


6665-7 


6683-8 


6701-9 


6720-1 


6738-2 


6756-4 


6774-7 


93 


6792-9 


6811-2 


6829-5 


6847-8 


6866-1 


6884-5 


6902-9 


6921-3 


94 


6939-8 


6958-2 


6976-7 


6995-3 


7013-8 


7032-4 


7051-0 


7069-6 


95 


7088-2 


7106-9 


7125-6 


7144-3 


7163 0 


7181-8 


7200-6 


7219-4 


96 


7238-2 


7257-1 


7276-0 


7294 9 


7313-8 


7332-8 


7351-8 


7370-8 


97 


7389-8 


7408-9 


7428 0 


7447-1 


7466-2 


7485-3 


7504-5 


7523-7 


98 


7543-0 


7562-2 , 


7581-5 1 


7600-8 


7620-1 


7659-5 


7658-9 


7678-5 


99 


7697-7 1 


7717-1 ' 


7736-6 


7756-1 


7775-6 


7795-2 


7314-3 


7834-4 


100 


7854 0 1 


7873-6 


7893-3 


7913-0 


7932-7 


7952-5 


7972-2 


7992-0 
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CIRCUMFERENCES OF CIRCLES ADVANCING 
BY EIGHTHS. 



. 

Diftmeter 




Q 





— 






'A 




0 




•393 




1 


17b 


1 


571 


1 


963 


2 


556 


2 


749 


1 


3- 142 


3-534 


3-927 


4 


520 


4 


712 


5 


105 


5 


496 


5 


890 


2 


6J83 


6-676 


7-069 


7 


461 


7 


854 


8 


247 


3 


659 


9 


052 


3 


9-425 


9-817 


10-210 


10 


605 


10 


996 


11 


388 


11 


781 


12 


174 


4 


12-566 


12 959 




15 


744 


14 


157 


14 


530 


14 


925 


15 


515 


5 


15-708 


16 • 101 


16-495 


16 


886 


17 


279 


17 


671 


18 


064 


18 


457 


6 


18-850 


19-242 


19-635 


20 


028 


20 


420 


20 


815 


21 


206 


21 


596 


7 


21 -£91 


22-384 


22-777 


25 


169 


25 


562 


25 


955 


24 


547 


24 


740 


8 


25-133 


25-525 


25-918 


26 


511 


26 


704 


27 


096 


27 


489 


27 


882 


9 


74 


28-667 


29 060 


29 


452 


29 


845 


50 


258 


30 


651 


51 


025 


10 


31 "116 


31 -809 


32-201 


52 


594 


52 


987 


33 


579 


35 


772 


54 


165 


11 


34 558 


34-950 


35-343 


55 


756 


56 


128 


36 


521 


56 


914 


57 


506 


12 


37 -6^9 


38-092 


38-485 


58 


877 


59 


270 


59 


665 


40 


055 


40 


448 


13 


40-a41 


41-233 


41-626 


42 


019 


42 


412 


42 


804 


45 


197 


45 


590 


1 4 


^? 






45 


160 


45 


555 


45 


946 


46 


558 


46 


751 


1 ^ 




47-517 


47-»Xj9 


43 


502 


48 


695 


49 


087 


49 


480 


49 


873 


lt> 




50-658 


51-051 


51 


444 


51 


856 


52 


229 


52 


622 


55 


014 


17 


\^ *j7 


53-800 


54192 


54 


585 


54 


978 


55 


571 


55 


765 


56 


156 


IH 
19 


S4'.-' 


56-941 


57-334 


57 


727 


58 


119 


53 


512 


58 


905 


59 


298 








60 


868 


61 


261 


61 


654 


62 


046 


62 


459 


20 


o2'352 




05-61/ 


64 


010 


64 


405 


64 


795 


65 


188 


65 


581 


21 


65-973 


66-366 


66-759 


67 


152 


67 


544 


67 


957 


68 


530 


68 


722 


22 


69-115 


69-503 


69-900 


70 


295 


70 


636 


71 


079 


71 


471 


71 


864 


23 


72-257 


72-649 


73-042 


75 


455 


75 


827 


74 


220 


74 


615 


75 


006 


24 


75-390 


75 ■ 791 




76 


576 


76 


969 


77 


562 


77 


754 


78 


147 


25 


78 540 


73-933 


/9-5<so 


79 


718 


80 


111 


80 


505 


80 


896 


81 


289 


26 


31-681 


82-074 


82-467 


82 


860 


85 


252 


85 


645 


84 


058 


84 


450 


27 


84-823 


85-216 


85-608 


86 


001 


86 


594 


86 


786 


87 


179 


87 


572 


28 


87-965 


88-357 


88-750 


89 


143 


S9 


556 


89 


928 


90 


521 


90 


715 


29 


91 106 


91-499 


91 "892 


92 


284 


92 


677 


95 


070 


95 


462 


95 


865 


30 


94 248 


94-540 


95-033 


95 


426 


95 


319 


96 


211 


96 


604 


96 


997 


31 


97-539 


97-782 


98 175 


98 


567 


98 


960 


99 


555 


99 


746 


100 


14 


32 


100-53 


100-92 


101-52 


101 


71 


102 


10 


102 


49 


102 


89 


105 


28 


33 


103-67 


104-07 


104-46 


104 


85 


105 


24 


105 


64 


106 




106 


42 


34 


106-81 


107 - 21 


107-60 


107 


99 


108 


58 


108 


78 


109 


17 


109 


56 


35 


103 '96 


11035 


110-74 


111 


13 


111 


55 


111 


92 


112 


51 


112 


70 


36 


113 10 


113-49 


115-88 


114 


28 


114 


67 


115 


06 


115 


45 


115 


85 


37 


1].) ^4 


116-63 


117-02 


117 


42 


117 


81 


118 


20 


118 


60 


118 


9:* 


38 


11 ) -V^. 


119-77 


120-17 


120 


56 


120 


95 


121 


54 


121 


74 


122 


13 


39 


13^ -5?! 


122-91 


123-31 


125 


70 


124 


09 


124 


49 


124 


88 


125 


27 


40 


125-66 


126 06 


126-45 


126 


84 


127 


25 


127 


65 


128 


02 


128 


41 


41 


128-81 


129-20 


129-59 


129 


98 


150 


38 


150 


77 


151 


16 


151 


55 


42 


131-95 


132-34 


152-75 


155 


12 


155 


52 


155 


91 


154 


50 


154 


70 


43 


135-09 


135-48 


155-87 


156 


27 


156 


66 


157 


05 


157 


44 


157 


84 


44 


138-23 


138-62 


159-02 


159 


41 


159 


80 


140 


19 


140 


59 


140 


98 


45 


141-37 


141-76 


142-16 


142 


•55 


142 


94 


143 


54 


145 


75 


144 


12 


46 


144-51 


144-91 


145-50 


145 


-69 


146 


08 


146 


48 


146 


87 


147 


26 


47 


147-65 


148-05 


148-44 


148 


35 


149 


23 


149 


62 


150 


01 


150 


40 


48 


150-80 


151-19 


151-58 


151 


•97 


152 


57 


152 


76 


155 


15 


155 


55 


49 


153-94 


154-53 


154-72 


155 


•12 


155 


51 


155 


90 


156 


-29 


156 


69 


50 


157-08 


157-47 


157-86 


158 


-26 


158 


-65 


159 


04 


159 


44 


159 


83 
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CIRCUMFERENCES 


OF 


CIRCLES ADVANCING 








BY 


EIGHTHS. 












Diameter 




— 












51 


160-22 


160-61 


• 


• 














;')i-58 


162 


97 


52 


163-55 


163-76 


1 "/4 


1 J 


lo4 




io4 'Jl 


1 




lo5-72 


166 


11 


53 


165-50 


166-90 


167 


29 


167 


68 


163-08 


168 


47 


163-86 


169 


25 


54 


169-65 


170 04 


170 


45 


170 


82 


171-22 


171 


61 


172 00 


172 


59 


55 


172 79 


175 lo 


175 


57 


175 


97 


174-56 


174 


75 


175 14 


175 


54 


56 


175-93 


176-52 


176 


71 


177 


11 


177 "50 


177 


89 


178-29 


178 


63 


57 


179-07 


179-46 


179 


86 


180 


25 


180-64 


181 


05 


181-45 


131 


82 


58 


182-21 


182-61 


183 


00 


185 


59 


185-78 


184 


18 


184-57 


184 


96 


59 


18535 


185-75 


185 


14 


186 


55 


18'v92 


187 


52 


187-71 


188 


10 


60 


188 50 


188 89 


189 


28 


189 


67 


190-07 


190 


46 


190 85 


191 


24 


61 


191-64 


192-03 


192 


42 


192 


82 


195 - 21 


195 


60 


195-99 


194 


59 


62 


194-78 


195-17 


195 


56 


195 


96 


195-55 


195 


74 


197-15 


197 


55 


63 


197-92 


198-31 


198 


71 


199 


10 


199-49 


199 


83 


200-28 


200 


67 


64 


201 -Od 


201-45 


201 


85 


202 


24 


202-65 


205 


05 


203-42 


205 


81 


65 


204 20 


204 60 


204 


99 


205 


58 


205-77 


205 


17 


206 56 


206 


95 


66 


207-35 


207-74 


208 


15 


208 


52 


208-92 


209 


51 


209-70 


210 


09 


67 


210-49 


210-88 


211 


27 


211 


66 


212-05 


212 


45 


212-84 


215 


24 


68 


213-63 


214-02 


214 


41 


214 


81 


215-20 


215 


59 


215-98 


216 


58 


69 


216-77 


217 16 


217 


55 


217 


95 


218-54 


218 


75 


219 13 


219 


52 


70 


219 91 


220 30 


220 


70 


221 


09 


221-48 


221 


87 


222 27 


222 


66 


71 


223 05 


223-45 


223 


84 


224 


25 


224 62 


225 


02 


225-41 


225 


80 


72 


226-19 


226-59 


226 


93 


227 


57 


227-77 


228 


16 


228-55 


228 


94 


73 


229-34 


229-73 


230 


12 


250 


51 


250-91 


251 


50 


251-69 


252 




74 


232-48 


232-87 


233 


26 


233 


66 


254-05 


254 


44 


254-85 


235 


25 


75 


235 62 


236 01 


236 


40 


id36 


80 


257-19 


257 


58 


257-98 


233 


57 


76 


238-76 


239 15 


239 


55 


259 


94 


240 55 


240 


72 


241-12 


241 


51 


77 


241-90 


24^-30 


242 


69 


245 


08 


245-47 


243 


87 


244-26 


244 


65 


78 


245-04 


245-44 


245 


85 


245 


22 


245-62 


247 


01 


247-40 


247 


79 


79 


248-19 


248-58 


243 


97 


249 


56 


249-76 


250 


15 


250-54 


250 


95 


80 


251 33 


251 72 


252 


11 


252 


51 


252-90 


253 


29 


255 63 


254 


08 


81 


254-47 


254-86 


255 


25 


255 


65 


256-04 


256 


43 


256-85 


257 


22 


82 


257-61 


258-00 


253 


40 


258 


79 


259-18 


259 


57 


259-97 


260 


55 


83 


260-75 


261-14 


261 


54 


261 


95 


262-52 


262 


72 


263-11 


263 


50 


84 


2S3-89 


264-29 


264 


68 


265 


07 


265-46 


265 


36 


266-25 


266 


64 


85 


267 04 


267 43 


267 


82 


268 


21 


268-61 


269 


00 


269 39 


269 


78 


86 


270-18 


270-57 


270 


96 


271 


56 


271-75 


272 


14 


272-53 


272 


95 


87 


273-32 


273-71 


274 


10 


274 


50 


274-39 


275 


28 


275-67 


276 


07 


88 


276-45 


276-85 


277 


25 


277 


64 


278-05 


278 


42 


278-82 


279 


21 


89 


279-60 


279-99 


2&-) 


59 


280 


78 


281 17 


281 


57 


281-96 


282 


55 


90 


282-74 


283-14 


283 


55 


285 


92 


284-51 


284 


71 


285-10 


285 


49 


91 


285 88 


285-28 


286 


67 


287 


06 


287-45 


287 


85 


288-24 


288 


65 


92 


239-03 


239-42 


289 


81 


290 


20 


290-60 


290 


99 


291-38 


291 


78 


93 


292-17 


292-56 


292 


95 


295 


55 


295-74 


294 


15 


294-52 


294 


92 


94 


295-31 


295-70 


296 


10 


296 


49 


296-88 


297 


27 


297-67 


293 


06 


95 


293-45 


298-34 


299 


24 


299 


65 


500-02 


500 


41 


500-81 


501 


20 


96 


301-59 


501-99 


502 


58 


502 


77 


505-16 


505 


56 


505-95 


504 


54 


97 


504-73 


305-13 


505 


52 


505 


91 


505-51 


506 


70 


507-09 


507 


48 


98 


307-88 


308-27 


503 


66 


509 


05 


509-45 


509 


84 


510-25 


510 


62 


99 


311-02 


511-41 


511 


80 


512 


20 


512-59 


512 


98 


515-57 


515 


77 


100 


314-16 


514-55 


514 


94 


515 


34 


315-73 


316 


12 


316-52 


516 


91 



210 





no i; M 


\ \ 


. 1- 








1 


. 1 M I TED. 




SQUARES 


OF NUMBERS 


AND 


FRACTIONAL 














PARTS. 












No. 














■''4 




0 










25 








2500 




5906 


•5625 




•7656 


1 


1 
















2500 


2 


6406 


5 0625 


3 


5156 


2 


4 




5156 




0625 




6406 




2500 




8906 


7-5625 


8 


2656 


3 


9 


9 


7656 


10 


5625 


11 


3906 


12 


2500 


15 


1406 


14-0625 


15 


0156 






17 


0156 


18 


0625 


19 


1406 


20 


2500 


21 


5906 


22-5625 


23 


7656 


^ 


25 


26 


2656 


27 


5625 


28 


8906 


30 


2500 


31 


6406 


53 0625 


34 


5156 


6 


% 






39 


0625 








2500 


43 


8906 


45-5625 


47 


2656 


7 


49 


50 


7656 


52 


5625 


54 


^ 


56 


2500 


58 


1406 


60 0625 


62 


0156 


8 


64 


66 


0156 


68 


0625 


70 


1406 


72 


2500 


74 


3906 


76-5625 


78 


7656 


Q 


81 


83 


2656 


85 


5625 


87 


8906 


90 


2500 


92 


6406 


95 0625 


97 


5156 


10 


100 


102 


5156 


105 


0625 


107 


6406 


110 


2500 


112 


8906 


115-5625 


113 


2656 


11 


121 




7 V, 


126 


5625 


129 






2500 


135 


1406 


138-0625 


141 


0156 


12 


144 


147 


0156 


150 




153 


1406 


156 


2500 


159 




162-5625 


165 


76>56 


13 


169 


172 


2656 


175 


5625 


178 


8906 


182 


2500 


185 


6406 


189 0625 


192 


5156 


14 


196 


199 


5156 


203 


0625 


206 


6406 


210 


2500 


213 


8906 


217-5625 


221 


2656 


1 5 


225 


228 


7656 


232 


5625 


236 


3906 


240 


2500 


244 


1406 


248 0625 


252 


0156 


16 


256 


260 


0156 


264 




268 


1406 


272 


2500 


276 


3906 


280-5625 


284 


7656 


17 


2S9 


293 


2656 




5625 


301 


8906 


305 


2500 


310 




315-0625 




5156 


18 


324 


328 


5156. 


333 


0625 


537 


6406 


342 


2500 


546 


8906 


351-5625 


556 


2656 


























390-0625 


595 


0156 


90 


400 


405 


0156 


410 


0625 


415 


1406 


420 


2500 


425 


3906 


430-5625 


455 


7656 


21 


441 


446 


2656 


451 


5625 


456 


8906 


452 


2500 


467 


6406 


473 0625 


478 


5156 


22 


484 


439 


5156 


495 


0625 


500 


6406 


505 


2500 


511 


8906 


517-5625 


525 


2656 


23 


529 


534 


7656 


540 


5625 


545 


3906 


552 


2500 


558 


1406 


564-0625 


570 


0156 


24 


576 


582 


0156 


583 


0625 


594 


1406 


600 


2500 


606 


5906 


612-5625 


618 


7656 


25 


625 


631 


2656 


637 


5625 


643 


3906 


650 


2500 


656 


6406 


663-0625 


669 


5156 


26 


676 


682 


5166 


689 


0625 


695 


6406 


702 


2500 


708 


8906 


715-5625 


722 


2656 


27 


729 


735 


7656 


742 


5625 


749 


3906 


756 


2500 


763 


1406 


770-0625 


777 


0156 


28 


784 


791 


0156 


798 


0625 


805 


1406 


812 


2500 


819 


5906 


826-5625 


853 


7656 


29 


841 


848 


2656 


855 


5625 


862 


8906 


870 


2500 


877 


6406 


885-0625 


892 


5156 


30 


900 


907 


5156 


915 


0625 


922 


6406 


930 


2500 


937 


8906 


945-5625 


953 


2656 



ail 



SQUARES 


OF NUMBERS AND FRACTIONAL 






PARTS. 






\ 


31 






32 






A'A 




:i4 


1 IV, 


lift 




'Mi 




:f7 




:u\ 




:«» 




4<> 




-1 1 








4.'. 




4 t 




4.> 




4»i 




47 




4M 




41) 




r»o 




rt\ 




b'j 


ma 








h4 






a^ 






M 






5'; 












5U 






60 
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DOR M A N , 


L O N ti 




L 


M I T E D. 






CUBES OF NUMBERS 


AND FRACTIONAL 


PARTS. 


No. 




1 ;^ 














0 




- 

•002 


















422 




670 


1 


1 


1-424 


1 


953 


2 


600 


3-575 


4 


291 


5 


559 


6 


592 


2 


8 


9-596 


11 


391 


13 


396 


15-625 


18 


068 


20 


797 


23 


764 


3 


27 


30-518 


34 


328 


38 


443 


42-875 


47 


633 


52 


734 


58 


186 


4 


64 


70 189 


76 


766 


83 


740 


91-125 


98 


932 


107 


172 


115 


857 


5 


125 


134-611 


144 


703 


155 


287 


166-575 


177 


979 


190 


109 


202 


779 


6 


216 


229-783 


244 


141 


259 


064 


274-625 


290 


775 


307 


547 


324 


951 


7 


343 


361-705 


381 


078 


401 


131 


421-875 


445 


522 


465 


484 


488 


573 


8 


512 


536-377 


561 


516 


587 


428 


614-125 


641 


619 


669 


922 


699 


045 


9 


729 


759-799 


791 


453 


823 


975 


857-575 


891 


666 


926 


859 


962 


967 


10 


1000 


1037-971 


1076 


891 


1116 


771 


1157-625 


1199 


465 


1242 


297 


1286 


159 


11 


1331 


1376-893 


1423 


828 


1471 


818 


1520-875 


1571 


010 


1622 


234 


1674 


561 


12 


1728 


1782-564 


1838 


266 


1895 


115 


1953-125 


2012 


507 


2072 


672 


2134 


232 


13 


2197 


2260-986 


2326 


203 


2592 


662 


2460-375 


2529 


554 


2599 


609 


2671 


154 


14 


2744 


2818 158 


2895 


641 


2970 


459 


3048-625 


5128 


150 


3209 


047 


3291 


326 


15 


3375 


3460-oeo 


3546 


578 


3634 


506 


3723-875 


5814 


697 


5906 


984 


4000 


748 


16 


4096 


4192-752 


4291 


016 


4390 


803 


4492-125 


4594 


994 


4699 


422 


4805 


420 


17 


4913 


5022-174 


5132 


953 


5245 


350 


5359-375 


5475 


041 


5592 


359 


5711 


342 


18 


5S52 


5954-346 


6078 


391 


6204 


146 


6551-625 


6460 


858 


6591 


797 


6724 


514 


19 


6853 


6995-268 


7133 


528 


7273 


195 


7414-875 


7558 


585 


7703 


754 


7850 


936 


20 


3000 


8150-939 


3303 


766 


3458 


490 


8615-125 


8775 


682 


3954 


172 


9096. 


607 


21 


9261 


9427-361 


9595 


-705 


9766 


057 


9958-575 


10112 


729 


10289 


109 


10467 


529 


22 


10648 


10330-533 


11015 


-141 


11201 


354 


11590-625 


11581 


525 


11774 


547 


11969 


701 


23 


12167 


12366-455 


12568 


-078 


12771 


881 


12977-875 


15136 


072 


13396 


484 


15609 


123 


24 


13324 


14041-127 


14260 


516 


14482- 


178 


14706-125 


14952 


569 


15160 


922 


15591 


795 


25 


15625 


15860-549 


16098 


•453 


16558 


725 


16581-575 


16826 


416 


17073 


859 


17525 


717 


26 


17576 


17830-721 


18087 


•891 


18547 


521 


18609-625 


18874 


215 


19141 


297 


19410 


889 


27 


19683 


19957-643 


20234 


828 


20514 


568 


20796-875 


21081 


760 


21569 


254 


21659 


311 


28 


21952 


22247-515 


22545 


266 


22845 


865 


25149-125 


25455 


057 


25765 


672 


24074 


982 


29 


24339 


24705-736 


25025 


-205 


25547 


•412 


25672-575 


26C00 


104 


26550 


609 


26665 


S04 


30 


27000 


27538-903 


27630 


-641 


23025 


•209 


28572-625 


28722 


900 


29076 


047 


2^32 


076 
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l>ORMAN, LO\(. A ii> LIMITED. 



CUBES OF NUMBERS AND FRACTIONAL PARTS. 



No. 


1 


















31 


29791 


30152 










31255-87 


31629 


45 


32005 


96 


32385 


-50 


32 


32768 


331.03 




3«i,»4- 






34328 12 


34726 


74 


35126 


42 


35530 


-17 


33 


35937 


36.346 


92 


36759 


95 


37176-10 


37595-37 


38017 


79 


38443 


36 


38872 


09 


34 


39304 


39739 


10 


40177 


33 


40618-90 


41063-62 


41511 


59 


41962 


80 


42417 


26 


35 


42875 


43335 


02 


43300 


33 


44267 ■94 


44738-87 


45213 


13 


45690 


73 


46171 


69 


36 


46656 


47143 


69 


47634 


77 


40129-24 


48627-12 


49128 


43 


49633 


17 


50141 


36 


37 


50653 


51168 


11 


51686 


70 


52208 79 


52734-37 


53263 


48 


53796 


11 


54332 


28 


38 


54872 


55415 


28 


55962 


14 


56512-58 


57066-62 


57624 


23 


58185 


55 


58750 


45 


39 


59319 


59891 


21 


60467 


08 


61046-63 


61629-87 


62216 


82 


62807 


48 


63401 


37 


40 


64000 


64601 


88 


65207 


52 


65816-93 


66430-12 


67047 


12 


67667 


92 


68292 


54 


41 


63921 


69563 


30 


70189 


45 


70829-47 


71473-37 


72121 


17 


72772 


36 


73428 


47 


42 


740C8 


74751 


47 


75418 


89 


7609D-27 


76765-62 


77444 


% 


78123 


30 


78315 


64 


43 


79507 


00202 


39 


80901 


83 


81605 32 


02312-87 


83024 


51 


83740 


23 


84460 


06 


44 


85184 


85912 


06 


86644 


27 


87300-62 


88121-12 


88865 


81 


89614 


67 


90367 


73 


45 


91125 


91006 


49 


92652 


20 


93422 16 


94196-37 


94974 


85 


96757 


61 


96544 


65 


46 


97336 


98131 


66 


98931 


64 


99735-96 


100544-62 


101\57 AS 


102175 


05 


102 98i 


83 


47 


ia3Q23 


104653 


58 


105488 


53 


106328-01 


107171 






' 18872 


98 


109730 


25 


48 


110592 


111453 


25 


112329 


02 


113204 30 


ii4on-; 






:.5857 


42 


116750 


92 


49 


117649 


110551 


67 


119453 


95 


120370-85 


121287 




A 


123134 


36 


124064 


84 


50 


125000 


125939 


8S 


126084 


39 


127033-65 


128787-62 


129746 


34 


130709 


80 


131678 


01 


51 


132651 


13362^ 


77 


134611 


33 


13559:; -69 


136590-87 


137587 


88 








44 


52 


140608 


1416L4 


44 


142645 


77 


143671 99 


144703-12 


145739 


18 








11 


53 


143077 


149932 


36 


150903 


70 


152059-54 


153130-37 


154206 


23 


1 






03 


54 


157464 


158560 


03 


159661 


14 


160767 33 


161873-62 


162995 


03 


164116 


65 


lb6^45 


20 


55 


166375 


167511 


'j6 


163654 


08 


169801-30 


170963 -37 


172111 


57 


175274 


43 


174442 


62 


56 


175616 


176794 


63 


177978 


52 


179167-68 


180362-12 


181561 


37 


182766 


92 


183977 


29 


57 


185193 


106414 


05 


187640 


45 


183872 22 


190109-37 


191551 


32 


192599 


86 


193853 


22 


58 


196112 


196576 


22 


197645 


89 


198921 02 2X>201-62 


201487 


71 


202779 


30 


204076 


39 


59 


205579 


206637 


14 


200000 


83 


209320-07 


210644-87 


211975 


26 


213311 


23 


214652 


81 


60 


216000 


217352 


•81 


218711 


27 


220075-37 


221445 12 


222320 


56 


224201 




225588 


43 



214 





DO K M \ 


\ , I. 


O \ C. 




CO. 


LIMITED. 






SQUARES. CUBES, SQUARE ROOTS, 
CUBE ROOTS. NOS. FROM 1 TO 1,000. 


No. 


Square 


CNibe 


Sqaire 

Root 


Oabe 
Root 


No. 


Squn 


Onke 


Square 
Boot 

v' 


Oabe 
Root 












50 


2S00 


12S000 


7-0711 


3-6840 


1 


1 




> » » 


1-0000 


51 


2601 


132651 


7 1414 


5-7084 


2 


4 


y 


1414^ 


1-2599 


52 


2704 


140606 


7-2111 


5-7325 




9 


27 


1-7321 


1-4422 


55 


2809 


148877 


7-2801 


5 7565 


4 


16 


64 


2 0000 


1-5874 


54 


2916 


157464 


7-3485 


57796 


5 


25 


125 


2-2361 


1-7100 


55 


5025 


166375 


7-4162 


5-8030 




36 


216 


2-4495 


1-8171 


56 


5156 


175616 


7-4833 


5-8259 




49 


343 


2-6458 


1 -9129 


57 


5249 


185193 


7-5496 


5-8485 




64 


512 


2-8284 


2 0000 


58 


5364 


195112 


7-6158 


5 8709 




81 


729 


3 0000 


2-0801 


59 


5481 


205379 


7-6811 


3-8930 




100 


1000 


31625 


2-1544 


60 


5600 


216000 


7-7460 


5-9149 


11 


121 


1331 


5-5166 


2-2240 


61 


5721 


226961 


7-8102 


5-9365 


12 


144 


1728 


3-4641 


2 2894 


62 


5844 


238528 


7-8740 


3-9579 




169 


2197 


3-6066 


2-5515 


65 


5969 


250047 


7 •9373 


3-9791 


U 


196 


2744 


3-7417 


2-1101 


64 


4096 


262144 


8-0000 


4 0000 


15 


225 


5575 


3-8750 


2-4662 


65 


4225 


274625 


8 0623 


4 0007 




256 


4096 


4 0000 


2-5198 


66 


4556 


287496 


8-1240 


4 0412 


17 


289 


4915 


4 1251 


2-5713 


67 


4489 


500765 


8-1854 


4-0615 


ifl 


324 


6832 


4 2426 


2-6207 


68 


4624 


514452 


82462 


4 0617 


ly 


361 


6859 


4-3689 


2-6684 


69 


4761 


328509 


8-3066 


4 1016 


■jn 
oV 


400 


8000 


4-4721 


2-7144 


70 


4900 


343000 


8-3666 


4 1213 




441 


9261 


4-5826 


2-7589 


71 


5041 


557911 


8-4261 


41406 




484 


10648 


4-6904 


2 8020 


72 


5184 


575248 


8 4853 


4-1602 


^ 


529 


12167 


4-7958 


2-8459 


75 


5329 


589017 


8-5440 


4 1795 


24 


576 


13824 


4-3990 


2-8846 


74 


5476 


405224 


8-6023 


41965 


25 


625 


15625 


5 0000 


2-9240 


75 


5625 


421875 


8-6603 


4-2172 




676 


17576 


5 0990 


2-9625 


76 


5776 


438976 


8-7178 


4-2358 


cl 


729 


19683 


5- 1962 


5 0000 


77 


53(29 


456533 


8-7750 


42545 


28 


784 


21952 


5-2915 


5 0366 


78 


6084 


474652 


8-8318 


4 2727 


29 


841 


24389 


5-3852 


5 0725 


79 


6241 


493039 


8*8882 


4 2906 


VJ 


900 


27000 


54772 


51072 


80 


6400 


512000 


8-9443 


43069 


Vl 


961 


29791 


5-5678 


51414 


81 


6561 


531441 


9-0000 


4 5267 


TO 


1024 


32768 


56569 


31748 


82 


6724 


551368 


9-0554 


4-5445 


33 


1089 


35937 


5-7446 


5 -2075 


85 


6889 


571787 


9 1104 


4-3621 


34 


1156 


39304 


5-8310 


5-2596 


84 


7056 


592704 


9-1652 


4-5795 


35 


1225 


42875 


5-9161 


5-2711 


85 


7225 


614125 


9-2195 


4-5968 


36 


1296 


46656 


6 0000 


5-5019 


86 


7396 








37 


1369 


50653 


6-0828 


5-5522 


87 


7669 


658503 


9-3274 


4-4510 




1444 


54872 


6-1644 


5-5630 


88 


7744 


681472 


9-3808 


4-4480 




1521 


59519 


6-2450 


5-5912 


89 


7921 


704969 


9-4340 


4-4647 


an 


1600 


64000 


6-5245 


3-4200 


90 


8100 


729000 


9-4S68 


4-4814 


fli 


1681 


68921 


6-4031 


3-4482 


91 


8281 


755571 


9-5394 


4 4979 


a? 


1764 


74063 


6-4807 


3-4760 


92 


8464 


778688 


9-5917 


4-5144 


43 


1849 


79507 


6-5574 


3-5054 


95 


8649 


804557 


9-6437 


4 5307 


44 


1936 


85184 


6-6552 


3-5505 


94 


8836 


830584 


9-6954 


4-5468 


45 


2025 


91125 


6-7082 


5-5569 


95 


9025 


857575 


9-7468 


4-5629 


46 


2116 


97336 


6-7825 


5-5830 


96 


9216 


884756 


9-7980 


4-5789 


47 


2209 


103823 


6-8557 


5-6088 


97 


9408 


912675 


9-8489 


4-5947 


48 


2304 


110592 


6-9282 


5-6542 


98 


9604 


941192 


9-8995 


4-6104 


49 


2401 


117649 


7 0000 


5-6595 


99 


9801 


970299 


9-9499 


4 6261 
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SQUARES, CUBES. SQUARE ROOTS. 
CUBE ROOTS. MOS. FROM 1 TO 1,000. 









Square 


Oube 


No. 




Oube 

— 


Square 


Oube 


Nc 


Squir." 


car 


Rrot 




Root 

\ 


Square 


Root 


Root 

1_ 




















1S62S000 


15-8114 






4 • 












250 


62500 


6-2996 


<i01 














•A 


63001 


15813251 


15-8430 


6-3060 


202 


40804 














63.'j04 


16003008 


15-8745 


6-3164 


205 


41209 














64009 


16194277 


15-9060 


6-5247 


204 


41616 














64516 


16387064 


15-9374 


6-3530 


205 


42025 














65«'J25 


16581575 


15-9687 


6-3413 


206 


42436 








5 


9059 


256 


65536 




16 00(X) 


6 -3496 


207 


42849 










9155 


257 


66049 


16974595 


16-0312 


6-3579 


208 


43264 






*.-2 


5-9250 


258 


66564 


171-73512 


16-0624 


6 3661 


209 


43681 


9129329 


14-4568 


5-9545 


259 


67081 


17373979 


16 0935 


6 5743 


210 


44100 


9261 orvi 










?6n 


67600 


17576000 


16-1245 


6 -.3825 


211 


44521 












1 


68121 


1T779581 


16-1565 


6 -3^07 


212 


44^44 














63644 


17964723 


16 1864 




213 


45369 














69169 


18191447 


16-2173 


h 4r<70 


214 


45796 












- '4 


69696 


18399744 


16-2481 


C-41D1 


215 


46225 






t)Oi,J 






265 


70225 


18609625 


16-2788 


6-4232 


216 




1 rwT^At^ 
I'JJi /oSb 


14 


6969 


2 




266 




ltxS:lU96 


16 3095 


6-4312 


217 


47089 


10218313 


14 


7309 


2 




267 


71289 


19054165 


16-3401 


6-4393 


218 


47524 


10360232 


14 


7648 


2 




263 


71824 


19248832 


16-3707 


6-4473 


219 


47961 


10503459 


14 


7986 




1 


269 


72361 


19465109 


16-4012 


6-4555 


220 


48400 


10648000 


14 


8324 




0368 


270 


72900 


l^^'SSSOOO 


16-4317 


6-4633 


221 


48841 


10793861 


14 


8661 


6 


0469 


271 


73441 


19902511 


16-4621 


6-4713 


222 


49284 


10941048 


14 


8997 


6 


0550 


272 


73984 


20125648 


16-4924 


6-4792 


223 


49729 


11089567 


14 


9332 


6 


0641 


273 


74b'29 


20546417 


16-5227 


6-4872 


224 


50176 


11239424 


14 


9666 


6 


0732 


274 


75076 


20570824 


16-5629 


6-4951 


225 


50625 


11390625 


15 


0000 


6 


0822 


275 


75625 


20796375 


16-5831 


6-5030 


226 


51076 


11543176 


15 


0333 


6 


0912 


276 


76176 


21024576 


16-6132 


6 5108 


227 


51529 


11697083 


15 


0665 


6 


1002 


277 


76729 


21253955 


16-6435 


6-5137 


228 


51984 


11852352 


15 


0997 


6 


1091 


278 


77284 


21484952 


16-6735 


6-5265 


229 


52441 


12008989 


15 


1327 


6 


1180 


279 


77841 


21717639 


16 7053 


6-5545 


230 


52900 


12167000 


15 


165G 


6 


1269 


280 


78400 


21952000 


16-7352 


6-5421 


231 


53361 


12326391 


15 


1987 


6 


1358 


281 


78961 


22188041 


16-7631 


6-5499 


232 


53324 


124^7168 


15 


2315 


6 


1446 


282 


79524 


22425768 


16-7929 


6-5577 


233 


54289 


12649537 


15 


2643 


6 


1534 


283 


30089 


22665187 


16-8226 


6-5654 


234 


54756 


12812904 


15 


2971 


6 


1622 


284 


:0656 


22906304 


16-8523 


6-5731 


235 


55225 


12977375 


15 


3297 


6 


1710 


285 


31225 


23149125 


16-8819 


6-5808 


236 


55695 




15 


3623 


6 


1797 


286 


31796 


23595656 


169115 


6-5C85 


237 


56169 


13312053 


15 


3948 


6 


1885 


287 


82369 


23633905 


16-9411 


6-5S62 


25C 


56644 


13481272 


15 


4272 


6 


1972 


288 


82944 


23887872 


16-9706 


6-6059 


239 


57121 


13651919 


15 


4596 


6 


2058 


289 


83521 


24137569 


17-0000 


6-6115 


240 


576C0 


13824000 


15 


4919 


6 


2145 


290 


34100 


24389000 


17-0294 


6-6191 


241 


5GX1 


139S7521 


15 


5242 


6 


2231 


291 


84681 


24642m 


17-0587 


6-6267 


242 


f85o4 


14172488 


15 


5563 


6 


2317 


292 


85264 


24897088 


17-0880 


6-6543 


243 


58049 


14543907 


15 


5885 


6 


2403 


293 


85849 


25153757 


17 1172 


6-6419 


244 


59536 


14526784 


15 


6'.05 


6 


2488 


294 


86436 


25412184 


17-1464 


6-6494 


245 


60025 


14706125 


15 


6520 


6 


2573 


295 


37025 


25672375 


17-1756 


6-656;^ 


246 


60516 


14386936 


15 


6844 


6 


2658 


296 


37616 


25954336 


17-2047 


6-6644 


247 


61009 


15069223 


lb 


7162 


6 


2743 


297 


88209 


26190073 


17-2337 


6-6719 


248 


61504 


15252992 


15 


74€0 


6 


2828 


298 


38304 


26465592 


17 2627 


6-6794 


249 


62001 


15438249 


Id 


'/797 


6 


2912 


299 


89401 


26730C99 


17-2916 


6-636M 
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No. Squ&re 



90000 
90601 
91204 
91809 
92416 
93025 
93636 
94249 
94864 
95481 

96100 
96721 
97344 
97969 
98596 
99225 
99856 



317 100489 i 

318 101124 i 

319 101761 I 

320 102400 
321- 103041 

322 103684 

323 104329 

324 104976 

325 105625 

326 106276 

327 106929 

328 107534 

329 103241 

330 108900 
531 109561 

332 110224 

333 110839 

334 111556 

335 112225 

336 112896 
537 113569 
358 114244 

539 114921 

540 115600 

541 116281 

542 116964 
545 117649 

544 118536 

545 119025 

546 119716 

547 120409 

548 121104 

549 121801 





SqnMre 


Onbe 


No. 


Oube 


Root 


Root 








^ 




27000000 


17 


5205 


6-6843 


350 


27270901 


17 


3494 






27545608 


17 


5781 


b ■ 7(yM 


35^ 


27818127 


17 


406'J 


6 7166 


353 


28094464 


17 


4356 


6 7240 


354 


28372625 


17 


4342 


6 '7313 


355 


28652616 


17 


4929 


6-7387 


356 


28y54443 


17 


5214 


6-7460 


357 


29218112 


17 


5499 


6-7533 


358 


29503629 


17 


5784 


6-7606 


369 


29791000 


17 


6068 


6-7679 


360 


30080251 


17 


6352 


6-7752 


361 


30371328 


17 


6635 


6-7a24 


362 


3066429^7 


17 


6918 


b Ih'-Jl 


,V»3 


30959144 


17 


720CJ 


6-7%<i 


364 


31255875 


17 


7482 


6V^»41 


365 


31554496 


17 


7764 


6 8113 


366 


i 51855015 


17 


8045 


6 8185 


367 


! 52157452 


17 


■8526 


6 8256 


368 


52461759 


17 


■8606 


6 8528 


369 


' 52768000 


r 









Square 

Root 



Oabe 
Root 



; "O 18-7083 7-0473 

1 18-7350 > 7-0540 

18-7617 I 7-0607 

V 18-7885 7 0674 

■J 18-8149 7-0740 

I 18-8414 70807 

M 18-8680 i 7-0873 

j5 18-8944 i 7-0940 

4.oo^V12 I 18-9209 ! 7-1006 

46263279 18-9475 7 1072 



18- 9737 , 7-1138 

19- 0000 , 7-1204 
19-0263 I 7-1269 
19 0526 , 7 -1335 



1354.^4 
136161 



U 19-0788 

1 19-1050 

<o 19-1311 
. . • .»5 19-1572 ; 7 -1596 
4^836052 19- 1855 | 7 1661 
50245409 , 19 2094 , 7 1726 



71400 
71466 
7 1551 



53076161 
33386243 
33698267 
34012224 
54328125 



34645976 










;6 


34965783 




0 ^ 




1 Ll^j 


. io33 


35287552 


18 1108 


6-8964 


378 


142884 


54010152 


35611289 


18-1584 


6-9054 


379 


143641 


54439939 


55957000 


13 1659 


6 9104 


380 


144400 


54872000 


56264691 


18-1954 


6-9174 


331 


145161 


55306541 


56594368 


18-2209 


6-9244 


382 


145924 


55742968 


36926037 


18-24a3 


6-^313 


385 


146689 


56181887 


57259704 


18-2757 


6 9;S82 


584 


147456 


56623104 


37595375 


18 3030 


6-9451 


585 


148225 


57066625 


37933056 


18-3303 


6 9521 


586 


148996 


57512456 


58272753 


18-5576 


6-9589 


587 


149769 


57960603 


58614472 


18-3848 


6-9658 


588 


150544 


58411072 


58958219 


18-4120 


6 9727 


589 


151321 


58863869 


59304000 


18-4391 


6-9795 


590 


152100 


59319000 


59651821 


18 4662 


6 9864 


591 


152881 


59776471 


40001688 


18-4932 


6-9932 


592 


153664 


60236288 


40555607 


18-5205 


7-0000 


595 


154449 


60698457 


40707584 


18-5472 


7 0068 


594 


155236 


61162984 


41065625 


18-5742 


7-0136 


595 


156025 


61629875 


41421756 


18-6011 


7-0203 


596 


156816 


62099136 


41781925 


1 18-6279 


7-0271 


597 


157609 


62570773 


42144192 


18-6548 


7-0558 


596 


158404 


63044792 


42508549 


' 18 6815 


7-0406 


399 


159201 


65521199 



19-2554 
19-2614 
19-2875 
19-5152 
19 5591 
19 5649 
19-5907 
19-4165 
19-4422 
19-4679 

19-4956 
19-5192 
19-5448 
19-5704 
19-5959 
19-6214 
19-6469 
19 6723 
19-6977 
19-7231 

19-7484 I 

19-7757 

19-7990 

19-3242 
19 8494 
19-8746 
19-8997 
19-9249 
19-9499 
19-9750 



7-1791 
7-1855 
7-1920 
7-1964 
7-2048 
7-2112 
7-2177 
7-2240 
7-2304 
7-2568 

7-2452 
7-2495 

7-2558 

7 ^K>2 



7-3U61 
7-3124 
7-3136 
7-3248 
7 3310 
7-3372 
7 3454 
7-5496 
7-5558 
7-5619 
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no K M AN 


LOS Ci 


& 


CO. 


LIMITED. 








SQUARES, CUBES. SQUARE ROOTS, 








CUBE ROOTS. 


NOS. FROM 


1 TO 


1,000. 










Si 




Cube 








1 Sqiure 




Sabe 


No. 


Sqoan 


Oabe 


Root 


Root 


No. 


Sqo&re 


Cube 


1 Boot 




KMC 


VX) 


160000 


64000000 


20 


•0030 


7 


3681 


450 


202500 


91125000 


21-2132 






401 


160801 




20 


•0250 


7 


■3742 


451 


203401 


91733851 


21-2368 


7 




402 


161fy- 






0499 




•5303 


452 


204304 


92345406 


21-2603 


7 




403 


162+ 






0749 


7 


•5864 


455 


205209 


92959677 


21-2838 


7 


'6801 


404 


163^^ 






099S 


7 


•5925 


454 


206116 


93576664 


21-3073 


7 


•6857 


405 


1640^ 






1246 




•5986 


455 


207025 


94196375 


21-3307 




•6914 


406 






20 


1494 


y 


4047 


456 


207936 


94818816 


21-3542 




•7^2 


407 


165649 


6741^143 


20 


1742 


7 


•4108 


457 


208849 


95445995 


21 5776 


7 




408 


166464 


67917312 


20 


1990 


7 


4169 


453 


209764 


96071912 


21-4009 


7 




409 


167281 


68417929 


20 


2237 


7 


4229 


459 


210681 




21-4243 


7 


■71^ 


410 


168100 


63921000 


20 


2485 


7 


4290 


460 


211600 


97336000 


21-4476 


7 


•Tl<il 


411 


168921 


69426551 


20 


2731 


7 


4550 


461 


212521 


97972181 


21-4709 


7 


•70V^ 


412 


169744 


69934528 


20 


2978 


I 


4410 


462 


213444 


98611128 


21-4942 


7 




413 


170569 


70444997 


20 


3224 




4470 


463 


214369 


99252847 


21 5174 


7 


7362 


414 


171396 


70957944 


20 


3470 


7 


4550 


464 


215296 


99897344 


21-5407 


7 


7413 


415 


172225 


71475575 


20 


3715 


7 


4590 


465 


216225 


100544625 


21-5659 


7 


7473 


416 


175056 


71991296 


20 


5961 


7 


4650 


466 


217156 


101194696 


21 •5870 


7 


7S^ 


417 


173889 


72511715 


20 


4206 


7 


4710 


467 


218089 


101847563 


21-6102 


7 




418 


174724 


75034632 


20 


4450 


7 


4770 


468 


219024 


102503232 


21-6333 


7 




419 


175561 


73560059 


20 


4695 


7 


4829 


469 


219961 


1 rwi M 7riQ 

lUOlOl 


21-6564 


7 




420 


176400 


74038000 


20 


4959 


7 


4889 


470 


220900 


103823000 


21-6795 


7 


77 V> 


421 


177241 


74618461 


20 


5185 


7 


4948 


471 


221841 


104487111 


21-7025 


7 




422 


178084 


75151448 


20 


5426 


7 


5007 


472 


222784 


105154048 


21-7256 


7 




423 


178929 


75636967 


20 


5670 


7 


5067 


473 


223729 


105825817 


21 7486 


7 


7915 


424 


179776 


76225024 


20 


5915 


7 


5126 


474 


224676 


106496424 


21^7715 


7 


7970 


425 


180625 


76765625 


20 


6155 


7 


5185 


475 


225625 


107171875 


21-7945 


7 


8025 


426 




r/juoi lb 


20 


6598 




5244 


476 


226576 


107850176 


21-8174 


7 




427 


132329 


77864483 


20 


6640 


7 


5502 


477 


227529 


106551533 


21-8403 


7 




428 


183184 


78402752 


20 


6882 




5361 


478 


228484 


109215352 


21-8632 


7 




429 


184041 


78953589 


20 


7123 


7 


5420 


479 


22^1 




21-8861 


7 




430 


184900 


79507000 


20 


7364 


7 


5478 


480 


250400 


110592000 


21-9089 


7 


ft5Q7 


431 


185761 


80062991 


20 


7605 


7 


5537 


481 


251561 


111284641 


21 9317 


7 


~™ 


432 


186624 


80621568 


20 


7846 


7 


5595 


482 


232324 


111980168 


21-9645 


7 




455 


187489 


81182737 


20 


8037 


7 


5654 


483 


233289 


112678587 


21-9775 


7 


8460 


434 


133556 


81746504 


20 


3527 


7 


5712 


484 


234256 


115579904 


22 0000 


7 


8514 


455 


139225 


32512875 


20 


8567 


7 


5770 


485 


255225 


114084125 


22 0227 


7 


8568 


456 


190096 


328813^-6 


20 


8806 


7 


5328 


486 


256196 


114791256 


22 0454 


7 




457 


193969 


83453455 


20 


9045 


7 


5886 


487 


257169 


115501303 


22 0681 


7 




438 


191844 


84027672 


20 


9284 


7 


5944 


488 


238144 


116214272 


22-0907 


7 


^30 


459 


192721 


84604519 


20 


9523 


7 


6001 


489 


239121 


116930169 


22 1133 


7 


8784 


440 


193600 


35134000 


20 


9762 


7 


6059 


490 


240100 


117649000 


221369 


7 


_ 


441 


194481 


85766121 


21 


0000 


7 


6117 


491 


241081 


118370771 


221685 


7 




442 


195364 


86550688 


21 


0258 


7 


6174 


492 


242064 


119095488 


22 1811 


7 




445 


196249 


86958507 


21 


0476 


7 


6232 


493 


243049 


119623157 


22-2036 


7 


^86 


444 


197136 


87528584 


21 


0715 


7 


6289 


494 


244036 


120553784 


22-2261 


7 


9051 




198025 


38121125 


21 


0950 


7 


6546 


495 


245025 


121287575 


22-2486 


7 


9105 


446 


196916 


88716536 


21 


1187 


7 


6405 


496 


246016 


122023936 


22-2711 


7 


9158 


447 


199809 


89314623 


21 


1424 


7 


6460 


497 


247009 


122763473 


222935 




9211 


448 


200704 


89915392 


21 


1660 


7 


6517 


498 


248004 


125506992 


22-5159 


7 


9264 


449 


201601 


90518849 


21 


1896 


7 


6574 


499 


249001 


124251499 


22-3383 


7 


9317 
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n O K M \ \ , I i> \ I . \ O. I. I M I I 1 l> 



SQUARES. CUBES. SQUARE ROOTS, 
CUBE ROOTS, NOS. FROM 1 TO 1,000. 



No 


square 


uuoe 


Square 
Root 

^/ 


Oube 
Boot 

\ 


No. 


square 


Oub« 


Sqoare 
Root 

^/ 


uuoe 
Root 

\ 


500 


250000 


— 

125000000 


22 


5607 


7*9570 


550 


502500 


1665 /OUUO 


25 


•4521 


8 - 1932 


501 


251001 


125751501 


22 


3830 


7 "9425 


551 


503601 


16/<so4lDl 


25 


4754 


8-1982 


502 


252004 


126506008 


22 




7 9476 


552 


504704 


168196608 






3 2031 


503 


255009 


127265527 


22 




7 9528 


555 


505809 


169112577 


ox 




3 2081 


504 


254016 


128024064 


22 


an 


7-9581 


554 


506916 


170051464 


9^ 




3-2130 


505 


255025 


128787625 


22 


4722 


7-9654 


555 


303025 


170955875 


0\ 




3 -2130 


506 


256056 


129554216 


22 




7-9686 


556 


309156 


17187%16 


OT. 
0^ 


2mo 


8-2229 


507 


257049 


150525845 


22 


5167 


7 9759 


557 


510249 


172808695 






8 2278 


508 


258064 


151096512 


22 




7-9791 


558 


511564 


175741112 


OX 


™^ 


8-2527 


509 


259081 


151872229 


22 


5610 


7-9845 


559 


512481 


174676879 


9X 

^io 




8-2577 


510 


260100 


132651000 


22 


5852 


79896 


560 


515600 


175616000 


25 


6645 


8 - 2426 


511 


261121 


155452851 


22 


6055 


7 9948 


561 


514721 


176558481 


2i 


6854 


8 - 2475 


512 


262144 


154217728 






8-0000 


562 


515844 


177504528 


9^ 




3-2524 


513 


265169 


155005697 






8 0052 


565 


516969 


178455547 






3 2575 


514 


264196 


155796744 






30104 


564 


518096 


179406144 


9^ 


7aft7 


8-2621 


515 


265225 


156590875 






30156 


565 


519225 


180562125 


OX 




8-2670 


516 


266256 


157388096 






S 0208 


566 


520556 


lolo<Jl4b6 


OX 






517 


267289 


138188415 






8 0260 


567 


521489 


1 OOOO/IOAT 


OX 


QVIQ 


Q-Q7AO 


518 


268524 


158991852 


~^ 

22 


7596 


8 0311 


568 


322624 




OX 


otx7 


8 "2816 


519 


269561 


159798559 


22 


7816 


8 0565 


569 


525761 


io/ioorwv\Q 
lo4<iA)UU9 


OX 


000/ 


8"2865 


520 


270400 


140608000 


22 


8055 


8 0415 


570 


524900 


loOlbJOUU 


25 


8747 


8 2915 


521 


271441 


141420761 


22 


3254 


8 0466 


571 


526041 


185169411 


25 


8956 


8-2%2 


522 


272484 


142236648 


22 


8473 


8-0517 


572 


527184 


187149248 




QXT^ 


8 - 3010 


523 


273529 


145055667 


22 


3692 


8 0569 


575 


528329 


188152517 




Q^T 


8 5059 


524 


274576 


145877824 


22 


8910 


8-0620 


574 


529476 


189119224 


ox 


^OO 


3-5107 


525 


275625 


144705125 


22 


9129 


8-0671 


575 


550625 


190109575 


ox 




8-5155 


526 


276676 


145551576 


22 


9547 


8-0725 


576 


531776 


191102976 


on 




3-5205 


527 


277729 


146565183 


22 


9565 


8-0774 


577 


552929 


192100055 


on 




3-5251 


528 


278784 


147197952 


22 


9785 


3 0825 


578 


554084 


195100552 


ok 




8-5500 


529 


279841 


148055889 


25 


0000 


8-0876 


579 


535241 


194104559 


on 


0624 


8 5548 


530 


280900 


148877000 


25 


0217 


3-0927 


580 


556400 


195112000 


24 


0852 


8 -55% 


531 


281961 


149721291 


25 


0454 


8-0973 


581 


557561 


196122941 


24 


1059 


3-5445 


532 


283024 


15C568768 


25 


0651 


3 1028 


582 


558724 


197157568 


24 


1247 


8 -5491 


533 


284089 


151419457 


25 


0368 


8-1079 


583 


559889 


193155287 


24 


1454 


8-5559 


534 


285156 


152275504 


25 


1084 


8-1130 


534 


541056 


199176704 


24 


1661 


3-5587 


555 


286225 


155130575 


25 


1501 


8-1180 


585 


542225 


200201625 


24 


1868 


8-5654 


536 


287296 


155990656 


25 


1517 


8 1251 


586 


545596 


201250056 


24 


2074 


8-5682 


557 


288369 


154854155 


25 


1755 


8 1281 


587 


544569 


202262005 


24 


2281 


8-5750 


538 


289444 


155720872 


25 


1943 


31552 


588 


545744 


205297472 


24 


2487 


8-5777 


539 


290521 


156590819 


25 


2164 


3- 1582 


589 


546921 


204536469 


24 


2695 


8-5825 


540 


291600 


157464000 


25 


2579 


3-1455 


590 


548100 


205379000 


24 


2899 


8-5872 


541 


292681 


158540421 


25 


2594 


8-1485 


591 


549281 


206425071 


24 


5105 


8-5919 


542 


293764 


159220088 


25 


2809 


31555 


592 


550464 


207474688 


24 


5511 


8-5967 


543 


294849 


160105007 


25 


3024 


31585 


593 


551649 


208527857 


24 


5516 


8-4014 


544 


295936 


160989184 


25 


5258 


3 1655 


594 


552856 


209584584 


24 


5721 


8-4061 


545 


297025 


161878625 


25 


5452 


8 1685 


595 


554025 


210644875 


24 


5926 


8-4108 


546 


298116 


162771536 


25 


3666 


8-1755 


596 


555216 


211708756 


24 


4151 


8-4155 


547 


299209 


165667525 


25 


5880 


3 1785 


597 


556409 


212776175 


24 


4536 


8-4202 


548 


300504 


164566592 


25 


4094 


3-1855 


598 


557604 


215847192 


24 


4540 


8-4249 


549 


301401 


165469149 


23 


4307 


31332 


599 


558801 


214921799 


24 


4745 


8-42% 
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DOR MAN, LONG &. CO. LIMITED. 



SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS, NOS. FROM 1 TO 1,000. 



No. 


Square 


Oabe 


Square 
Boot 


Onbe 
Root 

v' 


No. 


Bquue 


uube 


Square 
' Root 


Oube 
Root 
^ 


600 


360000 


216000000 


24 


4949 


8'4343 


650 


422500 


274625000 


25 


•4951 


8 •6624 


601 


361201 


217081801 


24 


5153 


8-4390 


651 


423301 


275894451 


25 


-5147 


3^6668 


002 


362404 


218167208 


24 


5357 


8-4457 


652 


425104 


277167808 


25 


-5343 


8-6713 


603 


363609 


219256227 


24 


5561 


8 -4484 


653 


426409 


278445077 


25 


•5539 


8-6757 


604 


364816 


220348864 


24 


5764 


8-4530 


654 


427716 


279726264 


25 


•5734 


8 -6801 


605 


366025 


221445125 


24 


5967 


8-4577 


655 


429025 


281011375 


25 


■5950 


8-6845 


606 


357236 


222545016 


24 


6171 


8-4623 


655 


430336 


282300416 


25 


6125 


8-6890 


607 


368449 


223648543 


24 


6374 


8-4670 


657 


431649 


283593393 


25 


6520 


3-6934 


608 


369664 


224755712 


24 


6577 


8-4716 


658 


432964 


284890312 


25 


6515 


8-6973 


609 


370881 


22586652S 


24 


6779 


8-4763 


659 


434281 


285191179 


25 


6710 


3-7022 


610 


372100 


226981000 


24 


6982 


8-4809 


660 


435600 


287496000 


25 


6905 


8^7056 


611 


373321 


228099131 


24 


7134 


8-4856 


661 


436921 


2838'34781 


25 


7099 


8-7110 


612 


374544 


229220928 


24 


7336 


8-4902 


662 


438244 


290117528 


25 


7294 


8-7154 


615 


375769 


230345397 


24 


7588 


8-4948 


663 


439559 


291454247 


25 


7488 


8-7193 


614 


376996 


231475544 


24 


7790 


8-4994 


664 


440896 


292754944 


25 


7682 


8-7241 


615 


378225 


232603375 


24 


7992 


8-5040 


665 


442225 


294079525 


25 


7876 


8-7285 


616 


579456 


233744896 


24 


8193 


8-5085 


666 


445556 


?95408296 


25 


3070 


8-7329 


617 


380689 


234885113 


24 


8395 


8 -5132 


667 


444889 


295740963 


25 


3265 


8 - 7373 


618 


581924 


236029032 


24 


8595 


8-5178 


668 


446224 


298077632 


25 


8457 


8-7416 


619 


5S3161 


237176659 


24 


8797 


8-5224 


669 


447561 


299418309 


25 


8650 


8-7460 


620 


334400 


238328000 


24 


8998 


8-5270 


670 


448900 


300763000 


25 


8844 


8-7503 


621 


585641 


239483061 


24 


9199 


3-5316 


671 


450241 


302111711 


25 


9057 


8-7547 


622 


586884 


240541848 


24 


9399 


8-5362 


672 


451584 


305454448 


25 


9230 


8-7590 


623 


388129 


241804367 


24 


9600 


8-5408 


673 


452929 


304821217 


25 


9422 


8-7634 


624 


589376 


242970624 


24 


9800 


8-5453 


674 


454276 


305182024 


25 


9615 


8-7677 


625 


5y3525 


244140625 


25 


0000 


8-5499 


675 


455625 


307546875 


25 


9808 


8-7721 


626 


5^1876 


245314376 


25 


0200 


8-5544 


676 


456976 


303915776 


26 


0000 


8-7764 


627 


393129 


245491883 


25 


0400 


8-5590 


677 


458329 


310288735 


26 


0192 


8-7807 


628 


394384 


247673152 


25 


0599 


8-5635 


678 


459684 


311665752 


26 


0384 


8-7850 


629 


395641 


248858189 


25 


0799 


8-5681 


679 


461041 


313046839 


26 


0576 


8-7893 


630 


595900 


250047000 


25 


0998 


8-5726 


680 


452400 


314432000 


2j 


0768 


3-7937 


631 


393161 


251239591 


25 


1197 


8-5772 


681 


453761 


315821241 


25 


0950 


8-7980 


632 


599424 


252435968 


25 


1396 


3-5817 


682 


455124 


317214568 


25 


1151 


8-8023 


633 


400589 


255536137 


25 


1595 


8-5862 


683 


456489 


318611987 


26 


1343 


8-8056 


634 


431956 


254840104 


25 


1794 


8-5907 


684 


457856 


320013504 


26 


1554 


8-8109 


635 


403225 


255047875 


25 


1992 


8-5952 


685 


459225 


321419125 


25 


1725 


8-8152 


636 


404495 


257259455 


25 


2190 


8-5997 


685 


470596 


322828856 


25 


1916 


8-8194 


637 


405769 


258474853 25 


2389 


8-6043 


687 


471969 


324242703 


26 


2107 


8-8237 


638 


407044 


259694072 


25 


2587 


8-6088 


688 


473344 


325560672 


26 


2298 


8-8280 


639 


408321 


260917119 


25 


2784 


8-6132 


689 


474721 


327082769 


26 


2488 


8-8325 


640 


409600 


262144000 


25 


2982 


8-6177 


690 


476100 


328509000 


26 


2679 


8 -3556 


641 


410881 


263374721 25 


3180 


8-6222 


691 


477481 


529959571 


26 


2869 


8-8408 


642 


412164 


264509288 


25 


3377 


8-6267 


692 


478854 


331575888 


26 


3059 


3-8451 


643 


413449 


265847707 


25 


3574 


8-6312 


683 


480249 


552812557 


26 


3249 


8-8493 


644 


414736 


267089984 


25 


3772 


8-6357 


694 


481635 


554255584 


26 


3*39 


3-8536 


645 


416025 


268336125 


25 


3969 


8-6401 


695 


483025 


335702575 


26 


3629 


3-8578 


646 


417316 


269586136 


25 


4165 


8-6446 


696 


434416 


557155556 


25 


3818 


8-8621 


647 


413609 


270840023 


25 


4552 


8-6490 


697 


435809 


338608873 


26 


4008 


8-8665 


648 


419904 


272097792 


25 


4558 


8-6535 


698 


487204 


340058392 


26 


4197 


8-8706 


649 


421201 


273359449 


25 


4755 


8-6579 


699 


438601 


341532099 


26 


4386 


8-8743 
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SQUARES. CUBES. SQUARE ROOTS. 
CUBE ROOTS. NOS. FROM 1 TO 1,000. 

„ „ „ I ^r^'f" Cube 

No. Squan Out. No SqiuN Cuba r„,» ft„ot 

Hf) • " ■ 

701 

70/ 

7fA'. 

l'Jf>7 
KJ!JK 

1 17H 

710 
711 
71^^ 

71. '. 
711 

7i;- 

717 

71(; 1577 
71'J 1M7 

721) 
721 
72'^ 

72. ^ 
12^ 

n^' 

72l» 

73(1 
7.M 
7\^ 
7.i.\ 
754 
7A'. 
73fi 
757 



744 
7*J. 
74 > 
747 
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DO KM AX, LONG & CO. LIMITED. 



SQUARES. CUBES, SQUARE ROOTS, 
CUBE ROOTS. NOS. FROM 1 TO 1,000. 



No. 


Sqnare 


Cube 


Square 
Root 


Cube 

RMt 


No. 


Sqnar* 


n 1. 

Oabe 


Sqo&re 
Root 


Oabe 
Root 

V 


— 
800 




640000 


512000000 


28 


2843 


9 


2832 


- — 
850 


722500 


614125000 


29 


1548 


9 


4727 


801 


641601 


513922401 


23 


5019 


9 


2870 


851 


724201 


616295051 


29 








802 


643304 


515349008 


28 


5196 


9 


2909 


852 


725904 


618470208 


29 


1890 


9 


4301 


805 


644809 


517781627 


23 


5575 


9 


2943 


853 


727O09 


620550477 


29 


2052 


9 


4858 


804 


646416 


519718464 


28 


5549 


9 


2985 


854 


729516 


622855864 


29 


2255 


9 


4875 








28 


5725 


9 


5025 




7510^5 


625026575 


29 


2404 


9 


4912 


80S 


649636 


52360'd616 


28 


5901 


9 


30>3 


855 


752756 


627222016 


29 


2575 


9 


4949 


807 


651249 


525557943 


28 


4077 


9 


5102 


857 


754449 


629422795 


29 


2745 


9 


4966 


808 


652864 


527514112 


28 


4255 


9 


5140 


353 


755164 


651628712 


29 


2916 


9 


5023 


809 


654481 


529475129 


28 


4429 


9 


5179 


859 


757881 


655859779 


29 


5087 


9 


5060 


810 


656100 


531441000 


28 


4605 


9 


5217 


850 


759500 


656055000 


29 


3258 


9 


5097 


811 


657721 


5S5411731 


28 


4781 


9 


5255 


8d1 


741521 


653277581 


29 


3428 


9 


5154 


812 


659344 


535387328 


28 


4956 


9 


5294 


852 


743044 


640505928 


29 


3598 


9 


5171 


813 


660%9 


5373b7797 


28 


5152 


9 


5552 


865 


744769 


642755647 


29 


5769 


9 


5207 


814 


662596 


539355144 


28 


5507 


9 


5570 


364 


746495 


644972544 


29 


5959 


9 


5244 








28 


5482 


9 


5408 








29 


4109 


9 


5281 


816 


665356 


545338496 


28 


5657 


9 


5447 


856 


749956 


649461896 


29 


4279 


9 


5517 


817 


657489 


545538513 


23 


5852 


9 


5435 


867 


751689 


651714563 


29 


4449 


9 


5554 


818 


669124 


547343452 


23 


6007 


9 


5523 


868 


755424 


655972052 


29 


4618 


9 


5591 


819 


670761 


549555259 


28 


6182 


9 


5561 


869 


755161 


656254909 


29 


4788 


9 


5427 


830 


672400 


551368000 


28 


6556 


9 


5599 


370 


755900 


653505000 


29 


4958 


9 


5454 


821 


674041 


555587661 


28 


6551 


9 


5537 


871 


758641 


660776511 


29 


5127 


9 


5501 


822 


675684 


555412248 


23 


6705 


9 


3675 


872 


760334 


663054848 


29 


5295 


9 


5557 


823 


677329 


557441767 


28 


6380 


9 


3715 


375 


762129 


665358617 


29 


5466 


9 


5574 


824 


678976 


559476224 


28 


7054 


9 


3751 


874 


763376 


667627624 


29 


5655 


9 


5610 








28 


7228 


9 


3789 








29 


5804 


9 


5647 


826 


682276 


555559976 


28 


7402 


9 


3327 


876 


767376 


672221576 


29 


5975 


9 


5585 


827 


683929 


565609283 


28 


7576 


9 


3855 


877 


769129 


674526155 


29 


6142 


9 


5719 


828 


685584 


5b7663552 


28 


7750 


9 


3902 


878 


770884 


676856152 


29 


6311 


9 


5756 


829 


687241 


559722789 


28 


7924 


9 


3940 


879 


772641 


679151439 


29 


6479 


9 


5792 


830 


6889X 


571787000 


28 


8097 


9 


5978 


880 


774400 


681472000 


29 


6648 


9 


5828 


831 


690561 


573356191 


28 


8271 


9 


4016 


881 


776161 


683797841 


29 


6816 


9 


5865 


832 


692224 


575930568 


28 


8444 


9 


4055 


832 


777924 


686128968 


29 


6985 


9 


5901 


833 


693839 


578009557 


23 


8517 


9 


4091 


885 


779589 


6884'.5587 


29 


7153 


9 


5957 


834 


695555 


530095704 


28 


3791 


9 


4129 


834 


781456 


690307104 


29 


7521 


9 


5973 


835 


697225 


532132375 


28 


3964 


9 


4166 


885 


785225 


695154125 


29 


7489 


9 


6010 


836 


693896 


584277056 


23 


9157 


9 


4204 


886 


7849% 


695506456 


29 


7658 


9 


6046 


837 


700569 


58^576255 


28 


9510 


9 


4241 


337 


786769 


697854103 


29 


7825 


9 


6082 


833 


702244 


538480472 


28 


9482 


9 


4279 


888 


788544 


700227072 


29 


7995 


9 


6113 


839 


-703921 


590539719 


28 


9655 


9 


4316 


889 


790321 


702595369 


29 


8161 


9 


6154 


840 


705600 


592704000 


28 


9328 


9 


4354 


890 


792100 


704959000 


29 


3529 


9 


6190 


841 


707281 


594825521 


29 


0000 


9 


4391 


891 


795881 


707547971 


29 


8496 


9 


6226 


842 


7089^4 


5%947688 


29 


0172 


9 


4429 


892 


795664 


709752288 


29 


8564 


9 


6262 


343 


710:>49 


599077107 


29 


0545 


9 


4466 


895 


797449 


712121957 


29 


8851 


9 


6298 


844 


712336 


601211584 


29 


0517 


9 


4505 


894 


799256 


714516984 


29 


8996 


9 


6554 


845 


714025 


605551125 


29 


0689 


9 


4541 


895 


301025 


716917575 


29 


9166 


9 


6570 


846 


715716 


605495756 


29 


0861 


9 


4578 


896 


302816 


719323136 


29 


9553 


9 


6406 


847 


717409 


607645425 


29 


1055 


9 


4615 


897 


804609 


721754273 


29 


9500 


9 


6442 


848 


719104 


609800192 


29 


1204 


9 


4652 


896 


806404 


724150792 


29 


9666 


9 


6477 


849 


720801 


611950049 


29 


1576 


9 


4690 


899 


808201 


726572699 


29 


9635 


9 


6515 
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DORM AN. M 


^ \ ( ■ 


.\ 




I ( M 1 


I-: 


n. 








SQUARES. CUBES 


SQUARE ROOTS, 








CUBE ROOTS, 


NOS 


FROM 


1 TO 


1,000 












Sqnan 


Cube 








Square 


Cube 


No. 


Square 


Cube 


Root 


Root 

^ 


No. 


Square 


Cube 

— 


Root 


Root 


900 


810000 


729000000 


30 0000 


9-6549 


. 

950 


902500 


857575000 


50 


3221 


9 


8505 


901 


811801 


751432701 


30 0167 


9-6585 


951 


904401 


860085551 


50 


8585 


9 


8559 


902 


813604 


733870308 


30 0533 


9-6620 


952 


906504 


862801408 


50 


8545 


9 


3574 


903 


815409 


736514527 


30-0500 


9-6656 


953 


908209 


865525177 


50 


8707 


9 


8403 


904 


817216 


753765264 


50 0666 


9-6692 


954 


910116 


868250664 


50 


3869 


9 


8445 


905 


819025 


741217625 


30 0852 


9-6727 


955 


912025 


870985875 


50 


9051 


9 


8477 


906 


820836 


745b77516 


ZO-0098 


9-6765 


956 


915956 


875722816 


50 


9192 


9 


8511 


907 


822649 


746142645 


501164 


9-5799 


957 


915849 


876467495 


50 


9554 


9 


8546 


908 


824464 


748615512 


50 1550 




958 


917764 


07091 7Q1 0 


50 


9516 


9 


8580 


909 


826281 


751039429 


30 1496 


9-6870 


959 


919631 


881974079 


50 


9677 


9 


8614 


910 


823100 


755571" ' 




9-6905 


960 


921600 


884756000 


50 


9859 


9 


8643 


911 


829921 


7560- 




'r6941 


961 


925521 


887505681 


51 


0000 


9 


3635 


912 


831744 


7585 




4-6976 


962 


925444 


890277128 


51 


0161 


9 


8717 


913 


833569 


761<4. • 




<-7012 


965 


927569 


895056547 


51 


0522 


9 


8751 


914 


835596 


765551 




y-7047 


954 


929296 


895341544 


51 


0485 


9 


8785 


915 


837225 


766060375 


30-2490 


9-7082 


955 


951225 


898652125 


51 


0644 


9 


8819 


916 


859056 
840889 


768575296 


30-2655 


9-7113 




955156 


901423696 


51 


0805 


9 


8854 


917 


771095215 


50-2820 


9-7155 


967 


955089 


904251065 


51 


0966 


9 


8888 


918 


842724 


775520652 


50-2985 


9 -7188 


968 


957024 




51 


1127 


9 


8922 


919 


844561 


776151559 


50-3150 


9-7224 


969 


958961 


909855209 


51 


1288 


9 


8956 


920 


846400 


778t--- ' 




9-7259 


970 


940900 


912675000 


51 


1448 


9 


8990 


921 


848241 


781:^ 




'J -7294 


971 


942841 


915498611 


51 


1609 


9 


9024 


922 


850084 


7837 




■r7529 


972 


944734 


918550048 


51 


1769 


9 


9058 


925 


851929 


8765.% - 




J -7564 


975 


946729 


921167517 


51 


1929 


9 


90S2 


924 


855776 


78838'.^^|.4 


,vi ■,j,4 


9-7400 


974 


948676 


924010424 


51 


2090 


9 


9126 


925 


355625 


7914v55125 


50 -4153 


9-7455 


975 


950625 


926859575 


51 


2250 


9 


9160 


926 


857476 


794022776 


50 ■ 45(r2 


9-7470 


976 


952576 


929714175 


51 


2410 


9 


9194 


927 


859329 


796597985 


50-4457 


9-7505 


977 


954529 


952574855 


51 


2570 


9 


9227 


928 


861184 


799178752 


50-4651 




978 


956484 




51 


2750 


9 


9261 


929 


863041 


801765089 


30-4795 


9-7575 


979 


958441 


958515759 


51 


2890 


9 


9295 


930 


864900 


804557000 


30-4959 


9-7610 


980 


960400 


941192000 


51 


3050 


9 


9529 


931 


366761 


805954491 


30-5125 


9-7645 


981 


962361 


944076141 


51 


3209 


9 


9565 




863624 


809557553 


50-5287 


9 7680 


982 


964524 


946966168 


51 


5569 


9 


9596 


933 


370489 


312166257 


50-5450 


9-7715 


985 


966289 


^9862087 


51 


5528 


9 


9450 


934 


872556 


814780604 


50-5614 


9-7750 


984 


968256 


952765904 


51 


5688 


9 


9464 


935 


874225 


817400575 


50-5773 


9-7785 


985 


970225 


955671625 


51 


5847 


9 


9497 


936 


876096 


320025356 


50-5941 


9-7819 


986 


972195 


953585256 


51 


4006 


9 


9551 


937 


877969 


822665955 


50-6105 


9-7854 


987 


974169 


961504805 


51 


4166 


9 


9565 


938 


879844 


825295672 


50-6268 


9-7889 


988 


976144 


%4450272 


51 


4325 


9 


9598 


939 


881721 


827955019 


50-6451 


9-7924 


989 


978121 


967561669 


51 


4484 


9 


9652 


9W 


885600 


830584000 


50-6594 


9-7959 


990 


980100 


970299000 


31 


4643 


9 


9666 


941 


885481 


855257621 


50-6757 


9-7995 


991 


982081 


973242271 


31 


4802 


9 


9699 


942 


887354 
1 889249 


855895888 


50-6920 


9-8028 


992 


984064 


975191488 


51 


4960 


9 


9755 


943 


858561807 


50-7035 


9-8065 


995 


986049 


979146657 


51 


5119 


9 


9766 


944 


, 891156 


841252384 


50-7246 


9-8097 


994 


988056 


982107784 


51 


■ 5-273 


9 


9800 


945 


, 895025 


845908625 


50-7409 


9-8152 


995 


990025 


985074875 


51 


-5436 


9 


9833 


946 


894916 
896809 


846590556 


50-7571 


9-8167 




992016 


988047936 


51 


•5595 


9 


9666 


947 


849278125 


50-7754 


9-8201 


997 


994009 


991026973 


51 


-5753 


9 


9900 


948 
949 


898704 


851971592 


50-7896 


9-8236 


998 


996004 


994011992 


51 


-5911 


9 


9933 


1 900601 


854670549 


50-8058 


9-8270 


999 


998001 


997002999 


51 


•6070 


9 


•9967 
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DOR M A X , I 








I. [ M I 1 


1-, I > . 




LOGARITHMS OF 


NUMBERS FROM 


0 TO 1,000. 


No. 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


0 


0 


00000 


30103 


47712 


60206 


69897 


77815 


84510 


90309 


95424 


10 


00000 


00432 


00360 


01284 


01705 


02119 


02551 


02958 


03342 


05745 


1 1 


04159 


04532 


04S/22 


05508 


05690 


06070 


06446 


06819 


07188 


07555 


12 


07918 


08279 


08636 


08991 


03542 


09691 


10057 


10580 


10721 


11059 


13 


11394 


11727 


12057 


12535 


12710 


15053 


15554 


15672 


15988 


14501 


14 


14613 


14922 


15229 


15554 


15856 


16157 


16455 


16752 


17026 


17519 


15 


17609 


17898 


18184 


18469 


18752 


19053 


19512 


19590 


19866 


20140 


16 


20412 


20683 


20951 


21219 


21434 


21748 


22011 


22272 


22551 


22739 


17 


23045 


23300 


23555 


25805 


24055 


24304 


24551 


24797 


25042 


25285 


18 


25527 


25768 


26007 


26245 


26482 


26717 


26951 


27184 


27416 


27646 


19 


27375 


23103 


28550 


28556 


28780 


29003 


29226 


29447 


29667 


29885 


20 


30103 


30320 


50535 


50750 


50965 


51175 


51587 


51597 


51806 


52015 


21 


32222 


32428 


52654 


52858 


55041 


55244 


55445 


53646 


33346 


54044 


22 


34242 


34439 


54635 


54850 


55025 


55218 


55411 


55605 


35793 


55984 


23 


36173 


36361 


36543 


56756 


56922 


57107 


57291 


57475 


37658 


57840 


24 


38021 


38202 


5S382 


58561 


38739 


38917 


59094 


59270 


39445 


59620 


25 


39794 


39967 


40140 


40512 


40483 


40654 


40824 


40995 


41162 


41530 


26 


414J7 


41664 


41830 


41996 


4^160 


42525 


42488 


42651 


42815 


42975 


27 


45156 


43297 


45457 


45616 


43775 


45955 


44091 


44243 


44404 


44560 


28 


44716 


44371 


45025 


45179 


45552 


45434 


45657 


45783 


45959 


46090 


29 


45240 


46389 


46558 


46637 


46355 


46982 


47129 


47276 


47422 


47567 


30 


47712 


47857 


48001 


48144 


43287 


43430 


43572 


48714 


48855 


48996 


31 


49155 


49276 


49415 


49554 


49695 












32 


50515 


50650 


50786 


50920 


51054 


51188 


51522 


51455 


51587 


51720 


33 


51851 


51933 


52114 


52244 


52575 


52504 


52654 


52765 


52892 


53020 


34 


53148 


53275 


55405 


55529 


55656 


55732 


53903 


54055 


54158 


54283 


35 


54407 


54531 


54654 


54777 


54900 


55025 


55145 


55267 


55538 


55509 


36 


55630 


55751 


55871 


55991 


56110 


56229 


56348 


56467 






37 


56820 


56957 


57054 


571'/! 


57237 


57405 


57519 


57654 


57749 


57864 


38 


57978 


530J2 


58206 


58520 


58435 


58546 


53659 


58771 


58885 


53995 


39 


59106 


59213 


59529 


59459 


59550 


59560 


59770 


59379 


59988 


60097 


40 


60206 


60314 


60425 


60550 


60658 


60745 


60855 


60959 


61066 


61172 


41 


61278 


615E4 


61490 


61595 


61700 


61805 


61909 


62014 


62118 


62221 


42 


62325 


624^8 


62551 


62654 


62757 












43 


63347 


63448 


65548 


63649 


65749 


65349 


6^ 


64048 


64147 


64246 


44 


64345 


64444 


64542 


64640 


64758 


64356 


64955 


65051 


65128 


65225 


45 


65321 


65418 


65514 


65610 


65706 


65801 


65896 


65992 


66087 


66181 


46 


66276 


66570 




66558 


66652 


66745 


66859 


66932 


67025 


67117 


47 


67210 


67302 


67394 


67486 


67578 


67669 


67761 


67852 


67945 


69034 


48 


68124 


68215 


68505 


68595 


63485 


68574 


68664 


68753 


68842 


63951 


49 


69020 


69108 


69197 


69285 


69575 


69461 


69548 


69636 


69725 


69810 


50 


69897 


69984 


70070 


70157 


70245 


70529 


70415 


70501 


70586 


70672 


51 


70757 


70842 


70927 


71012 


71096 


71181 


71265 


71349 


71455 


71517 


52 


71600 


71684 


71767 


71850 


71955 


72016 


72099 


72181 


72263 


72546 


53 


72428 


72509 


72591 


72675 


72754 


72355 


72916 


72997 


75078 


75159 


54 


73239 


73320 


73400 


75430 


75560 


75640 


75719 


73799 


75878 


75957 
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DOR MAX, LONG & CO. LIMIIID 



LOGARITHMS OF NUMBERS FROM 0 TO 1.000. 



No. 


n 1 
















55 




















1741 


56 




















J 11 


57 






















58 




















.'V012 


50 




7Vi.9 






YViV'j 








/Vo/U 




60 


77P1 


77Rf!7 


77^0 




7P1fVl 


mih 










61 




1 
















■ 1 


62 






















63 






















64 






















65 


81291 


81358 


81425 


81491 


81558 


ni624 


81690 


81757 


31823 


81889 


66 






82086 






83282 


82347 


32413 


32478 


82543 


67 


82^7 


^^2 


82737 


82802 


8^66 


82930 


8?9t;5 


830o9 


a5123 


83187 


68 


a3^51 


83315 


83378 


83442 


83506 


83569 


83632 


836'J6 


83759 


83822 


69 


33885 


03948 


84011 


84073 


84136 


84198 


^4261 


84323 


34386 


84448 


70 


, . , 




















71 






















72 






















73 




< 


















74 




c>j9c«i 
















u.44u 1 


75 


fWWi 


J, 


R7^?? 


' ' ' 


077-17 












70 


^081 




















77 


08649 


', 


















78 


89209 




















79 


89763 


ci'J . 


















80 


lYlWQ 




90417 






90580 


90633 


90687 


90741 


90796 


81 






90956 






91116 


91169 


91222 


1l?7'-; 


91328 


82 


91381 


91434 


91487 


91540 


91^^ 


91645 


91690 






'1855 


83 


919CB 


91960 


92012 


92064 


92117 


92169 


92221 






'576 


84 


92428 


92400 


92531 


92583 


92634 


92686 


927i7 






i391 


85 






















86 






















87 






















88 






















89 


94usy 








^0134 






Jb<iV9 






90 


•Y>4-4 




















01 






















92 






















03 






















04 






















05 


9T772 


97818 


97864 


97909 


97965 


98000 


90046 


98091 


98137 


96182 


06 


98227 


98272 


9B518 


98363 


96408 


9C463 


96496 


98543 


96588 


96632 


07 


98677 


96722 


98767 


96811 


96856 


90300 


96945 


96S69 


99034 


96078 


08 


b.0123 


99167 


99211 


98255 


'■mn 


9B344 


90388 


99432 


90476 


98620 


00 


9^664 


99607 


90651 


99696 


99739 


yQ732 


90626 


90670 


98913 


99867 
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DO l< M AN 


, LONG &: 


CO. LIMITED. 




Degrees 


BINE 




0 


in- 1 


20 


SO 


40 


50' 


60' 






00291 


•00582 


•00873 


•01164 


•01454 


•01745 


89 




•01745 


•02036 


•02327 


•02618 


■02908 


•03199 


•03490 


88 


2 


•05490 


05781 


04071 


•04362 


•04653 


•04943 


■05254 




3 


•05234 


05524 


05814 


•06105 


•06395 


•06685 


•06976 






•06976 


■07266 


•07556 


•07846 


•08136 


•08426 


•08716 






08716 


09005 


09295 


09585 


•09874 


•10164 


•10455 


84 




10453 


10742 


•11031 


•11520 


•11609 


■11398 


•12187 




7 


12187 


12476 


12764 


•15053 


•13341 


•13629 


•13917 


ftO 


8 


13917 


14205 


14493 


14781 


•15069 


•15356 


■15643 


ol 


•15643 


•15931 


■16213 


■16505 


•16792 


•17078 


•17365 


80 


1 n 


•17365 


17651 


•17937 


■18224 


•18509 


•18795 


•19081 


79 


11 


19081 


19366 


19652 


19937 


•20222 


•20507 


•20791 




12 


■20791 


•21076 


•21360 


•21644 


•21928 


•22212 


•22495 


77 


13 


•22495 


•22778 


•23062 


■23545 


•23627 


•23910 
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LBS. 


RISING 


BY 


7, 


EXPRESSED 


IN 


CWTS.. 


QRS. 


A, 


LBS. AND 


IN DECIMALS OF A TON. 


Lbs. 


c q 


lbs. 


Ton 


LiM. 


e. 
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76 
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116.480 


77 


172.480 


3 
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51.520 


48 


107.520 


73 


163.520 


98 


219,520 


24 


53.760 


49 


109.760 


74 


165,760 


99 


221 760 


25 


56.000 


50 


112.000 


75 


168,000 


100 


224,000 
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DOR MAN, LONG & CO. LIMITED. 



APPROXIMATE LIVE LOAD ON FLOORS. 

Crowd of People - - - 84 to 112 lbs. per se,. ft. 

Floors of Dwelling-s and Offices - 56 to 112 ,, 
Floors of Public Halls, Churches, 

Theatres, &c. - - - 100 to 160 ,, 

Floors of Stores, Warehouses, &c. - 100 to 300 ,, ,, 

Floors of Workshops carrx in-^'^ In 

n>.i. !.i>u M - ■- 200 to 400 „ „ „ 



APPROXIMATE 


WEIGHT. 


IN LBS. PER CUBIC 


FOOT, OF 


VARIOUS 


SUBSTANCES. 


R.irley 




38 


Wheat 




48 


Coal, orduiarx-, broken, loo-e 


56 


Coke 




46 


Concrete - 




112 to 130 


Cast Iron 




- 450 


Lead 




- 712 


Masonry, granite 




- 160 


,, sandstone 




- 140 


Brickwork 




- 112 


Steel, rolled 




- 489-6 


Glass 




100 to 190 


Water, fresh 




62-28 



WEIGHT AND BULK OF WATER. 

Fresh Water :—l l ubic foot = 6-228 gallons. 

(at62°Fahr.) l^.allon =101bs. 

1 icallon = '161 cubic foot. 

1 ton = 36 cubic feet. 

1 ton = 224 g^allons. 



The weiijht of fresh water is to that of sea water as 1 is to 1*026. 
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D O R M A X 


, L O X G 


6i CO. 


LIMITED. 




WEIGHTS AND MEASURES. 








LINEAR 


MEASURE 






Inches 


Feet 


Yards 


Poles 


Fnrlongs 


Mile 


1 


•08353 


•02778 


•0050505 


•00012625 


•00001578 


12 




•33353 


•0606061 


•00151515 


•00018939 


36 


3- 




•1818182 


•00454545 


•00056818 


193 


16-5 


5-5 


1^ 


•025 


•003125 


7920 


660- 


220- 


V)- 


1- 


•125 


65360 


5280- 


1760- 


320^ 




1- 


SURVEYING MEASURE (LINEAL). 


Inches 


Links 


Feet 


Yards 


Oh&ins 


MUe 


1- 


•126 


•0833 


•0278 


•00126 


0000158 


7-92 


1- 


•66 


•22 


•01 


•000125 


12 


1-515 


!• 


•333 


•01515 


•000189 




4-545 


3- 


1- 


•04545 


•000563 


7y2- 


100- 


66^ 


22^ 


!• 


•0125 


63360- 


8000- 


5280- 


1760- 


80^ 


1^ 






CUBIC MEASURE. 






Inohes 




Yards 




1- 


•0005787 


•00002143 


1728- 


!• 




•03704 


4665o 


27- 




1- 
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DORM A \ . 



. IMITED. 



WEIGHTS AND MEASURES. 
SQUARE MEASURE. 



Square r«t Square Ywdi 



r 

30 
1210 



000772 

mil 



Square Poles | Roods 



I 



Acres Square Mile 



•003673^ 
•0530581 



1- 
40- 



•000326 
•025 



•00625 
•25 



1- 
640- 



•0005906 
•0015615 



MEASURE OF CAPACITY. 



Pinti 


Quarts 


Gallons 


Pecks 


Bushels 


Quarters 


Oubic Inches 


1 










' i ■53125 


54-685 


2 


1- 




r 


•05125 


•00590625 


69-366 


8 


4- 


1 




•125 


•015625 


277-463 


16 


8- 


2- 


I- 


•25 


•05125 


554-926 


64 


52 • 


8- 


4- 


1- 


•125 


2219-704 


512 


256^ 


^4 






1- 


17757-652 



AVOIRDUPOIS WEIGHT. 



drains 


Brams 


Onnees 


Pounds 


Hundred- 
weights 


Oross Ton 




-05657 


•002286 


•000145 


•00000128 


•0000000637 


27-34370 


1- 


•0625 


•005906 


•00003488 


•000001744 


457-5 


16- 


1- 


•0625 


•00055804 


•00002790 


7000- 


256- 


16 • 


1- 


•0089286 


-0004464 


784000- 


28672 • 


1792- 


112^ 


1^ 


-05 


15680000- 


575440- 


55840- 


2240^ 


20- 


1- 
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DOR M A \ , LONG cN: CO. L 1 M I T E 1 >. 



METRIC MEASURES. 
LINEAR MEASURE. 



Millimetres 


Oentimetres 


Decimetres 


Metres 


i 

Dckimetres 


Hectometres 


Kilometre 


1 


•1 


•01 


•001 


•0001 


•00001 


•000001 


10 


1- 


•1 


•01 


-001 


-0001 


•00001 


100 


10- 


1- 


■1 


•01 


-001 


•0001 






I'r 


1- 


•1 


-01 


■001 










1- 


-1 


•01 


lOUUJJ 


rJJJj- 




100- 


10- 


1- 


•1 


1000000 


100000- 


10000- 


lOOO- 


100- 


10 • 


I- 



SQUARE MEASURE. 



Square 
Oentimetres 


Sqo&re 
Decimetres 


Square 
Metres 


Ares or 
Square Bedmetres 


Heetareor 

Saoare 
Hectometre 




•01 


-00001 


•00001 


00000001 


100 


1- 


-01 


•0001 


•000001 


10000 


100^ 


!• 


-01 


•0001 


1000000 


10000- 


100- 


1- 


•01 


100000000 


1000000- 


10000 • 


100- 


1- 



CUBIC MEASURE. 



Oubic 
Oentimetres 


Oubie 
Decimetres 


Oubie Metre 


1 


001 


•000001 


1000 




•001 


1000000 


1000^ 


1- 
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D O K M A \ , L O N I. 


1 


MIXED. 






METR 


IC MEASURES. 








MEASURES OF CAPACITY. 




MiUllltrei 


OeiitUitrat 


Dtoilitrri 


Litrti 


Dekalitrefl 


Hectolitre! 


Kilohtn 


1 


•1 




(JOl 


UUJl 


■(X)001 


(mm 


10 


1- 




01 


■001 


■0001 


■ooooi 


100 


10 




1 


•01 


•001 


■0001 


1000 


m 






•1 


•01 


•001 


10000 


1000 






1- 




•01 


100000 


10000 






10- 


1 




1000000 


100000 






100- 


10- 


I- 


WEIGHTS. 


Milb- 
grtrnmet 


Oenti- 
gnmmn 


Deei- 
gnmmtt 


Onmmai 


gnmmM 


Heoto- 
gmnmM 


KUo- 
gnnuna 


1 


I 


•01 






00001 


•OOOOOl 


10 


1- 


1 






0001 


•00001 


100 


10- 


1- 






001 


•0001 


1000 


100- 


10- 


I 




01 


•001 


lOOOO 


1000 


100- 


10 




•1 


Ml 


100000 


10000- 


1000- 


100- 


10- 














ICQ- 
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DOR M A N , L O X G & CO. LIMITED. 

METRICAL EQUIVALENTS OF BRITISH UNITS 
LINEAR MEASURE. 
Metrie&l EquiralentB Metrical Uaits 



British Units 



1 inch 

1 

1 foot 
1 > ard 
1 i.-itlioin 
1 pole 
1 cln.-iii! 
1 furloll{^ 
1 mile 



1 

5 

20 
201 
1609 



•02f)^' • 

•304 

•914 

•328'.>y. '> 
•02911 
•116437 
•16437 
•314' ••■ 



1 irillimi'tre 
1 ceiUiiiu'lrc 
1 metre 
1 .. 
1 .. 

1 kilometre 

1 M 
1 



Brituh EquiTAleDtf 

hes 



39' 
3 
1 

1093 

4' 
3280 • 



03937 i 
3a3708 
37079 

2808992 feet 
033653 N ards 
65306 

71059 eliains 
89917 feet 
6213324 mile 



SQUARE MEASURE. 



Bhtifh Uoita Metrie&l Equivalents 


Metrical Units British Equirtlsnts 


1 sq. inch = 6*451367 Hq. centimetres 

1 n foot = 09289968 sq. metre 

1 ., yard= •8360971 

1 „ = -008360971 .are 

1 acre = -404671 heit.irc- 

1 sq. mile =258 98945 


1 Hq. centimetre - -1550059 Kq. inch 
1 n metre =^ 10 7642994 feet 
1 „ .. = 1- 1960553 .. Nards 
1 are - 119-60553 ' 
1 luvl.-irc- 2-47114 acre*. 
1 0038612 sq. mile 



CUBIC MEASURE. 



British DmU Metrical Eqaivalents Metrical Unit* 



Briiiih IqniTaUnU 



1 V uhii i I ntimelre - 06102705 cubic ini h 
1 nuiT 55 3165a074 feet 

1 . r 30802151 .. >.ird.s 



CAPACITY 



British UmU Metrical Equivalents 


Metrical UniU British EquiralenU 


1 cuhic inch 16 386176 millilHrfH 

1 ., 1 6386176 centilitre.. 

1 KMl! 14 1983 

ll>int -567952 litre* 

1 quart 1155364 .. 

1 u'allon 4 543458 

1 4545458 di-k;ilitreH 

1 hn^lu-l 3-654766 

1 3654766 hectolitre 


1 millilitre 061027 cubic inch 
1 centilitre 610?7 
1 ., 07043 ^ill 
1 litre 1-76077 pint* 
1 880587 quart 
1 .. 2200967 t(allon> 
1 dekalitre 2 20097 
1 .. -275121 bufcheU 
1 hectolitre - 2 75121 
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IM> u \I AN, LO \ 1. 1 MITE n. 



METRICAL EQUIVALENTS OF BRITISH UNITS. 
WEIGHT 

DritUh Units Metrieti Eqalvklenti Metrinl Unlti Britiih EquiTtlenU 

A voinliipniH A vnirdiirK>i-. 

1 Krain 64-79896 milli»f ram 01643235 K'r.uns 



1 |>>uiiul 1 „ ^ Mtdliit) |)»>ii.kI> 

1 Imiulivil- 1 quintal 1 -96341 hundr.il- 



•96420691 uws 



MISCELLANEOUS COMPOUND MEASURES. 



Mfltrinl Equiv&lentt Methetl Dniti 



Britiih Eqaivilenti 



foot per I _ 
Hccond / ~ 
toot per I 
minute I 
1 mile per I _ 
hour I ~ 
. |vnind ix-r | 

»;K>t { ~ 
i |)«>uild ptT I 
> ard » " 

I ixiund ptT \ _ 
si|uarc inch | 

1 |x>und |XT ^ 
nquarf riH>t i 
ton ,XT I 
Ni|uarv KH>t I 

I (xuind per \ 
l uhi*.- inch j 

1 jioiuid |x*r ) 
i iihic tiH»t ( 

1 p«.iuiid per I 
vubic yard 1 



nd |x*r I 
gallon I 



3(W 

minutf 
6083 kiloi. 
pi*r hviur 

48819 kiloK 

piT nicti\ 
49606 kilok'r..n 

per metre 
07031 UiloKramm. - 

per Nquare centi- 
metre 
88261 kiioj^ramnii- 

pi-r square metri- 
93704 tonnes per 

tquare metre 
02768 kilo»;rnmmeM 

per cuhic centi* 

metre 
019 kilogrammes 

|H-r culiic metre 
5S33 kiK>t;rammeM 

per cubic n»etre 
08883 kiU>tframme!< 

p»'r litre 



.i_./l4 



squ.ire iiu ' 
1 kilo^rr nn. 



niel re 
1 kitoieramme 

per cubic 

metre 
1 kilogramme 
p*T litre 



I \ 



•2809 fcvt per 

second 
•2B09 feet per 

minute 
•6214 miles per 

hour 
•67196 pounds 

per tiH>t 
•01587 pv>iinds 

per >nrd 

•22232 pininds 
per square inch 

'20481 |H>unds 
per sqviarc tvH>t 

tons (HT 
»re JiH^t 

. . ptHinds 
per cubic inch 

■0624245 pi>unds 
per cubic t\x<t 



) _ I 1-68546 p,M 
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D O R M A N , 


LONG & CO. LIMll 


E J -) 










EQUIVALENTS 


IN 


MILLIMETRES 






OF 


INCHES AND FRACTIONS OF AN INCH ADVANCING B 


Y 32 




IncLes 


>• 


1 


2 


3 


4" 


5" 






0 




25-400 


50 


799 


76-199 


101 


598 


126 


993 








•794 


26 193 


51 


593 


76-992 


102 


392 


127 


791 






1-537 


26-987 


52 


387 


77-786 


103 


186 


128 


585 








2-381 


27 781 


53 


180 


78*580 


103 


979 


129 


379 






% 


3 175 


28-574 


53 


974 


79.374 


104 


773 


130 


173 


/? 




3-969 


29-368 


54 


768 


80 167 


105 


567 


130 


966 






4-762 


30 162 


55 


561 


80*961 


ICS 


361 


131 


760 








5-556 




56 


355 


81 ■ 765 


\<j1 


154 


132 


554 








6-350 


31-749 


57 


149 


32-549 


107 


948 


133 


348 






7144 


32-543 


57 


943 


83-342 


108 


742 


134 


141 








7-937 


33-337 


58 


736 


84-136 


109 


536 


134 


935 


31 




8*731 


34 "131 


59 


530 


84*930 


110 


329 


135 


729 






V 


9-525 


34-924 


60 


324 


85*723 


111 


123 


136 


523 


3^ 






10-319 


35-713 


61 


118 


86*517 


111 


917 


137 


316 








11-112 


36-512 


61 


911 


87*311 


112 


710 


138 


110 


32 






1 1 - 906 


37 - 306 


62 


705 


88 * 105 


113 


504 


138 


904 






Vz 


12-700 


38 099 


63 


499 


88-898 


114 


298 


139 


697 


ii 






13-494 


38-893 


64 


293 


89-692 


115 


092 


140 


491 








14 287 


39-687 


65 


086 


90-486 


115 


885 


141 


285 


^ i' 






15 -081 


40-481 


65 


880 


91 * 280 


116 


679 


142 


079 






% 


15-875 


41-274 


66 


674 


92*073 


117 


-473 


142 


872 


•J 1 






16-668 


42-068 


67 


468 


92-867 


118 


-267 


143 


666 








17-462 


42-862 


68 


261 


93-661 


119 


-060 


144 


460 






18-256 


43-655 


69 


055 


94-455 


119 


-854 


145 


254 








19 050 


44-449 


69 


849 


95-248 


120 


-648 


146 


047 








19-843 


45-243 


70 


642 


96-042 


121 


-442 


146 


841 








20-637 


46-037 


71 


436 


96-836 


122 


-235 


147 


635 








21-431 


46-830 


72 


230 


97-629 


123 


029 


148 


429 






% 


22 225 


47-624 


73 


024 


98-423 


123 


823 


149 


222 








23 018 


48-418 


73 


817 


99-217 


124 


616 


150 


016 








23-812 


49-212 


74 


611 


100-011 


125 


410 


150 


810 


.'1 1 






24-606 


50 005 


75 


405 


100-804 


126 


204 


151 


604 








li! 


Inches = 304-794 Millimetres. 











CQUtN/ALCNTS IN MILLiMCTRCS 

or I NC H t % 0k HU » H * < r 1 '> N % f AN N M A , , i . >, . 



,70 
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OOK ^ ^ O. LI M ITED. 



EQUIVALENTS OF MILLIMETRES IN INCHES. 



MiUi- 
metrM 


Inehea 


Milli- , 
metres 


Inches 


metres 


Inches 


metm 


Inehu 


mrtm 


InehM 


1 

3 
4 

5 


■039 
•079 
•118 
•157 
•197 


53 
54 
55 


2-126 
2-lto 


105 
104 
105 


'lb 
4 055 
4-035 
4 134 


151 
152 
153 
154 
155 


5-945 

5- 9B4 
6 024 
6 063 

6- 102 


201 
202 
203 
204 
205 


7-913 
7-953 

7- 992 

8- 032 
8-071 


6 
7 

8 

y 

10 


•255 
•276 
•515 
•354 
•394 


56 
57 
58 
59 
60 


2-205 
2-244 
2-285 
2-325 
2-362 


105 
107 
108 
109 
110 


4 173 
4-213 
4 252 
4-291 
4 331 


156 
157 
158 
159 
160 


6-142 
6-181 
6-221 
6-260 
6-299 


206 
207 
208 
209 
210 


8-110 
8-150 
8-189 
8-228 
8-268 


11 

12 
13 
14 
15 


•453 
•472 
•512 
•551 
•591 


61 
62 
63 
64 
65 


2 402 
2 441 
2-480 
2-520 
2-559 


111 
112 
115 
114 
115 


4-370 
4-409 
4-449 
4-488 
4 528 


161 
162 
165 
164 
165 


6-559 
6-578 
6 417 
6 457 
6 496 


211 
212 
213 
214 
215 


8-307 
8-347 
8-586 
8-425 
8-465 


16 
17 
18 
19 
20 


•630 
•669 
•709 
•748 
•787 


66 
67 
68 
69 
70 


2-596 
2-638 
2-677 
2-717 
2-756 


116 
117 
118 
119 
120 


4-567 
4 606 
4-646 
4-685 
4-724 


166 
167 
168 
169 
170 


6-555 
6-575 
6-614 
6-654 
6-695 


216 
217 
218 
219 
220 


8-504 
8-543 
8-585 
8-622 
8-661 


21 
22 
25 
24 
25 


•827 
•866 
•906 
•945 
•984 


71 
72 
73 
74 
75 


2-795 
2 855 
2-874 
2-913 
2 953 


121 
122 
125 
124 
125 


4-764 
4-803 
4-843 
4-882 
4-921 


171 
172 
175 
174 
175 


6-732 
6-772 
6-811 
6-850 
6-890 


221 
222 
225 
224 
225 


8-701 
8-740 
8-780 
8-819 
8-858 


26 
27 

28 
29 
30 


1024 
1063 
1102 
1142 
1181 


76 
77 
78 
79 
80 


2-992 
3 052 
5-071 
5-110 
5-150 


126 
127 
128 
129 
150 


4- %l 
5 000 

5- 039 
5-079 
5-118 


176 
177 
178 
179 
180 


6-929 

6- 969 
7 008 

7- 047 
7-087 


226 
227 
228 
229 
230 


8-8S8 

8- 957 
8 976 

9- 016 
9-055 


31 
32 
33 
34 
35 


1220 
1-260 
1293 
1-559 
1-378 


81 
82 
83 
84 
85 


5-189 
5-228 
5-268 
5-507 
5 546 


151 
152 
135 
154 
155 


5158 
5197 
5-236 
5-276 
5 515 


181 
182 
183 
184 
185 


7-126 
7165 
7-205 
7-244 
7-284 


251 
252 
255 
254 
255 


9-095 
9-154 
9-173 
9-215 
9-252 


36 
37 
38 
39 
40 


1-417 
1-457 
1 "496 
1-555 
1-575 


86 
87 
88 
89 
90 


5 586 
5-425 
5 465 
5-504 
5 543 


156 
157 
158 
159 
140 


5-354 
5-594 
5-433 
5-472 
5-512 


186 
187 

189 
190 


7-525 
7-562 

7-441 
7-480 


236 
237 
238 
239 
240 


9-291 
9-551 
9-570 
9-410 
9-449 


41 
42 
43 
44 
45 


1-614 
1-654 
1 695 
1-732 
1-772 


91 
92 
93 
94 
95 


5 585 
5-622 
5 661 
5-701 
5-740 


141 
142 
143 
144 
145 


5-551 
5-591 
5 650 
5-669 
5-709 


191 
192 
193 
194 
195 


7-520 
7-559 
7-598 
7-658 
7-677 


241 
242 
243 
244 
245 


9-438 
9-528 
9-567 
9-606 
9-646 


46 
47 
48 
49 
50 


1-811 
1-850 
1-890 
' 1-929 
j 1-969 


95 
97 
98 
99 
100 


5-780 
5-819 
5-858 
5-898 
5-957 


145 
147 
148 
149 
150 


5-748 
5-787 
5-827 
5-866 
5-906 


196 
197 
198 
199 
200 


7-717 
7-756 
7-795 
7-355 
7-874 


246 
247 
248 
249 
250 


9-685 
9-724 
9-764 
9-805 
9-845 
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1 ) O R M A N , L O N ( . 




1 


1 \1 I TED. 




EQUIVALENTS OF 


MILLIMETRES IN 


INCHES. 


MUli- 
metrei 


Inobei 


iMUli- 
metret 


Inohai 


Milli- 
metres 


Inohea 


Milli- 
metres 


Inehea 


Milli- 
metrea 


Inehee 


251 
252 
253 
254 
265 


9 -882 
9-921 
9-961 
10-003 
10 039 


301 
.V>2 
303 
304 
305 


11-860 
11-890 
ll-'929 

11- 969 

12- 008 


.^jI 
352 
553 
554 
555 


15 819 
13-858 
13-896 
15-957 
15-977 


4(Jl 

4a2 

403 
404 
405 


15-738 
15-827 
15-866 
15-906 
15-945 


451 
452 
4.55 
454 
455 


17 -756 
17-796 
17-835 
17-874 
17-914 


256 
257 
258 
259 
260 


10 079 
10-118 
10 158 
10 197 
10-236 


306 
307 
308 
309 
310 


12-047 
12-087 
12-126 
12-165 
12 205 


356 
367 
358 
559 
360 


14 016 
14-055 
14-095 
14-154 
14-173 


406 
407 
408 
409 
410 


15-984 
16 024 
16 063 
16 103 
16 142 


456 
457 
468 
459 
460 


17-963 

17- 992 
18 032 

18- 071 
18-110 


261 
262 
263 
264 
265 


10-276 
10-315 
10-354 
10-394 
10-433 


311 
312 
313 
314 
315 


12 -244 
12-284 
12 323 
12-362 
12-402 


361 
562 
363 
364 
365 


14-213 
14-252 
14-291 
14-351 
14-570 


411 
412 
413 
414 
415 


16 181 
16-221 
16-260 
16-299 
16-559 


461 
462 
465 
464 
465 


18' 150 
18 189 
ia-Z29 
18-268 
18-507 


266 
267 
268 
269 
270 


10-473 
10-512 
10-551 
10-591 
10-630 


316 
317 
318 
319 
320 


12-441 
12-480 
12-520 
12-559 
12-599 


366 
367 
368 
369 
370 


14 -410 
14-449 
14-488 
14-528 
14-567 


416 
417 
418 
419 
420 


16 -578 
16-417 
16-467 
16-496 
16-556 


466 
467 
468 
469 
470 


18 547 
18-586 
18-425 
18-466 
13-504 


271 
272 
273 
274 
275 


10-669 
10-709 
10 748 
10-787 
10-827 


321 
322 
323 
324 
325 


12-638 
12 677 
12-717 
12 756 
12 795 


571 
572 
575 
574 
575 


14-606 
14-646 
14 685 
14 725 
14-764 


421 
422 
423 
424 
425 


16 - 575 
16-614 
16-654 
16-695 
16-752 


471 
472 
475 
474 
475 


18 645 

i8-5as 

18-622 
18-662 
18-701 


276 
277 
278 
Z13 
280 


10-866 
10-906 

10 945 
10-934 

11 024 


326 
327 
328 
329 
330 


12-835 
12-874 
12-913 
12-953 
12 992 


576 
577 
578 
579 
580 


14-805 
14-343 
14-882 
14-921 
14 961 


426 
427 
428 
429 
450 


16-772 
16-811 
16-851 
16-890 

16 -^l?' 


476 
477 
478 
479 
480 


13 -740 
18-780 
18-819 
18-858 
18-898 


281 
282 
283 
284 
285 


110^3 
11-102 
11-14J 
11 181 
ll-22i 


331 
332 
333 
334 
335 


13 032 
13-071 
13-110 
13 150 
13-189 


581 
582 
583 
584 

585 


15 000 
15-040 
15-079 
15-118 
15-158 


4.^1 

4\ 
454 
435 




I. ;1 

♦ :3 
W4 
4<J5 


18-957 

18- 977 
19 016 

19- 055 
19 096 


286 
287 
238 
28J 
290 


11-260 
11-29J 
11-339 
11-378 
11 417 


336 
337 
333 
339 
340 


13-228 
13 268 

13-307 
13 347 
13-386 


586 

587 
583 
389 
390 


15-197 
15-236 
15-276 
15-315 
15-354 


456 
457 
458 
459 
440 


17166 

17-206 
17 ^44 
17 2C^4 


486 

437 
438 
43i) 
490 


19-154 

19 IT'S 

i ' ■ ' ; 


291 
292 
293 
294 
295 


11-457 
11-435 
11-536 
11-575 
11-614 


341 
342 
343 
344 
345 


15-425 
15 465 
13-504 
13 545 
15-585 


591 
592 
595 
584 
596 


15-594 
15-455 
15-475 
15-512 
15 551 


441 
442 
445 
444 
445 


17 362 
17-402 
17-441 
17-480 
17-520 


491 
492 

4a^ 

494 

495 


1-. 

1',. i\ ) 
\> u. 
1 ' i ; 


296 

297 
296 
29J 
300 


11-654 
11-693 
11-732 
11-772 
11 all 


546 
547 
348 
549 

5b0 


13-622 
13-662 
13-701 
13 740 

LV730 


596 
597 
598 
599 
400 


15 591 
15 630 
15 669 
15-709 
r,-748 


446 
447 
448 
449 

460 


17-559 
17-599 
17-638 
17-677 

17-717 


496 
497 
496 
499 


V' 

r,/ 
1 ' ^^r> 
!■> ' 
\ < 'v.'j 
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DO K M \ \ . 1. O \ 


v CO. LIMITED. 




EQUIVALENTS OF 


MILLIMETRES IN 


INCHES. 


Milli- 
metres 


Inches 


Milli- 

metrcs 


Inches 


Milli- 
metres 


Inches 


Milli- 
metres 


Inches 


Milli- 
metrei 


Ineh« 


501 
502 
503 
504 
505 


19-725 
19-764 
19-803 
19-&W 
19-882 


553 
554 
555 


21 772 
21-311 
21-851 


601 
602 
603 
604 
605 


25-662 
25-701 
23-740 
23-780 
23-819 


651 
652 
653 
654 
655 


25-630 
25-670 
25-709 
25-748 
25-788 


701 
702 
703 
704 
705 


27-599 
27-638 
27-677 
27-717 
27-756 


506 
507 
508 
509 
510 


19-921 

19- 961 

20- 000 
20-040 
20-079 


556 
557 
558 
559 
560 


21-390 
21-929 

21- 969 

22- 008 
22-047 


606 
607 
608 
609 
610 


23-858 
23-898 
23-937 

23- 977 

24- 016 


656 
657 
658 
659 
660 


25-827 
25-866 
25-906 
25-945 
25-984 


706 
707 
708 
709 
710 


<i7-796 
27-335 
27-874 
27-914 
27 953 


511 

512 
513 
514 
515 


20-118 
20- 158 
20197 
20-2i6 
20-276 


561 
562 
565 
564 
565 


22-087 
22-126 
22-166 
22-205 
22-244 


611 

612 
613 
614 
615 


24-055 
24-095 
24-154 
24 173 
24-215 


661 
662 
663 
664 
665 


26-024 
iJ6-063 
26-105 
26-142 
26-181 


711 
712 
713 
714 
715 


27- 992 

28- 032 
28-071 
28-110 
28-150 


516 
517 
518 
519 
f20 


20-315 
20-355 
20-394 
20-433 
20-473 


566 
567 
568 
569 
570 


22-284 
22-323 
22-362 
22-402 
22-441 


616 
617 
618 
619 
620 


24-252 
24-292 
24-331 
24-570 
24-410 


666 
667 
668 
669 
670 


26-221 
26-260 
26-299 
26-559 
26 378 


716 
717 
718 
719 
720 


28-189 
28-229 
28-268 
28-307 
28-347 


521 

522 
523 
524 
525 


20-512 
20-551 
20 591 
20-650 
20-669 


571 
572 
573 
574 
575 


22 481 
22-520 
22-559 
22-599 
22-658 


621 
622 
623 
624 
625 


24-449 
24-488 
24-528 
24-567 
24-607 


671 
672 
675 
674 
675 


26-418 
26-457 
26-496 
26-536 
26-575 


721 
722 
723 
724 
725 


28-386 
28-425 
28-465 
28-504 
28-544 


526 
527 
528 
529 
530 


20-709 
20-748 
20-788 
20-827 
20-866 


576 
577 
578 
579 
580 


22-677 
22-717 
22-756 
22 795 
22 855 


626 
627 
628 
629 
630 


24-646 
24 635 
24 7^'5 
24-764 
24-805 


676 
677 

673 
6/d 
(xid 


26-614 
26-654 
26-695 
26-733 
26-772 


726 
727 
728 
729 
730 


28-583 
28-622 
28-662 
28-701 
28-740 


551 
552 
555 
5o4 
555 


20-906 

20- 945 

20 934 

21 024 

21- 063 


581 
582 
583 
584 
585 


22-374 
22-914 
22-953 
22-992 
25 032 


631 
652 
655 
654 
655 


24-845 
24-88=J 
24-921 

24- 961 

25- 003 


C>81 
682 

o;5 

6.4 
6;5 


26-811 
26-851 
26-890 
26-929 
26-969 


731 
752 
755 
754 
755 


28-780 
28-3i>J 
28 359 
28-898 
28-937 


536 
537 
538 
559 
540 


21 103 
21 ■ 142 
21-131 
21-221 
21-260 


586 
587 
538 
589 
590 


25-071 
25 110 
25150 
25139 
25-229 


656 

653 
659 
640 


25 040 

25-118 
25-158 
25-197 


686 

688 
680 
690 


27-008 

27-087 
27-126 
27166 


736 

738 
739 
740 


28- 977 
29 016 
29 055 

29- 095 
29- 134 


541 
542 
545 
544 
545 


21-299 
21-539 
21-378 
21-418 
21-457 


591 
592 
593 
594 
595 


25-268 
25-507 
25-347 
25 585 
25 424 


641 
642 
645 
644 
645 


25 236 
25-276 
25-315 
25-555 
25-594 


691 
692 
695 
69* 
095 


27-205 
27-244 
27-284 
27-323 
27-362 


741 
742 
743 
744 
74c 


29 175 
29-ai5 
29-252 
29-292 
29-551 


546 
547 
548 
549 
550 


21-496 
21-536 
21-575 
21-614 
21-654 


596 
597 
598 
599 
600 


25-464 
25-505 
25-543 
23-582 
23-622 


646 
647 
648 
649 
650 


25-455 
25-475 
25-512 
25-551 
25-591 


696 
697 
698 
699 

700 


27-402 
27-441 
27-481 
27-520 
27-559 


746 
747 
748 
749 

750 


29-570 
29-410 
29-449 
29-488 
29-528 
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DOR M A N . 


1 i ^ N (. \ c L I M 1 r 1 I>. 


EQUIVALENTS OF METRES IN FEET. 

1 >Ktu 3 280S99 




0 1 


2 


3 


•4 


'5 


'6 


•7 


•8 


•9 


1 

2 
3 
4 

5 

6 
7 
8 
9 
10 


3-2809 
6-5618 
9-8427 
13-1236 
16-4045 
19-6854 
22-9663 
26-2472 
29-5281 
32-8090 


3-6090 
6-8899 
10-1708 
13-4517 
16-7326 
20-0135 
23-2944 
26-5753 
29-8562 
33-1371 


3 9371 
7 2180 
10-4939 
13-7793 
17-0507 

20-3416 
23-6225 
26-9034 
30-1843 
33-4652 


4-2652 
7-5461 

10 8270 
14 1079 
17-3888 
20-6697 
23-9506 
27-2315 
30-5124 
33 7953 


45953 
7 8742 
11 1551 
14-4360 
17-7169 

•20-9978 
24-2787 
27-5596 
50 8405 
54 1215 


4 •9213 
8-2022 
11-4331 
14-7640 
18-0449 

21-3258 
24 6067 
27-8876 
31-1685 
34-4494 


52494 
85305 
11 8112 
15-0921 
18-3730 

21-6539 
249348 
28-2157 
31-4966 
34 7775 


5-5775 5 9056 6 2357 
8-8584 9^1865 9 5146 
12-1595 12^4674 12^7955 
15^4202 15-7485 16-0764 
18-7011 19-a292 19-3573 

21-9320 22-3101 22-6382 
25-2629 25-5910 25-9191 
28-5458 28-8719 29-2000 
51 -8247 '52 -1528 152 -4809 
55-1056 55-4557 55-7618 




EQUIVALENTS 


OF FEET IN METRES. 

•3047945 of 1 Metre. 


1 

2 
3 
4 

5 

6 
7 
8 
9 
10 

E 


0 


1 




3 


•4 


5 


•6 


•7 -8 


•9 


•30480 
•60959 
•91433 
1^21918 
1-52397 

1- 82877 

2- 13356 
2-43836 
2-74315 
3 04794 


-53527 
■64307 
-94486 
1-24966 
1-55445 

1- 85925 

2- 16404 
2-46884 
2-77363 
3 07842 


•36575 
•67055 
•97534 
1^28014 
1-53493 

1- 88973 
2 19452 

2- 49931 
2 80411 

3- 10890 


•39625 
•70103 
100582 
r 31062 

1 61541 

r 92020 
2-22500 

2- 52979 

2 83459 

3- 13933 


•42671 
•75151 
105650 
1-54110 
1-64589 

1- 95068 

2- 25548 
2-56027 
2-86507 
5-16966 


-45719 
-76199 
1-06678 
1-37158 

1 67637 

1- 98116 

2 28596 

2- 59075 

2- 89555 

3- 20034 


•48767 
•79247 

1 09726 
1-40205 

1- 70685 

2 01164 

2- 31644 
2-62123 
292603 
525082 


•51815 
•82294 
r 12774 
145255 

1- 75753 

2- 04212 
2-34692 
2-65171 
2-95651 
5 26150 


-54865 
-85542 
1-15822 
1-46301 

1- 76781 

2 07260 

2- 37740 
2-68219 
2-98699 
5-29178 


•57911 
•88590 
r 18870 
1-49549 

1- 79829 

2- 10508 
2-40788 
2-71267 
5-01747 
5-32226 


QUIVALENTS OF SQUARE CENTIMETRES IN 
SQUARE INCHES. 

1 Square Ccntinutrc = 1550059 of 1 Square Inch. 


3 £ 


0 


1 


•2 




■4 


•5 


•6 


•7 


•8 


•9 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 


-15501 
-31001 
-46502 
•62002 
•77503 

•93004 
108504 
r24005 
139505 
r55006 


•17051 
•32551 
-48052 
•63552 
•79053 
•94554 
M0054 
1-25555 
1-41055 
1-56556 


■186j1 
-34101 
-49602 
•65102 
-80603 
•96104 
r 11604 
r 27105 
r42605 
1-58106 


■35651 
-51152 
-66652 
-82153 
-97654 
1- 13154 
r28655 
1-44156 
1-59656 


^1701 
■37201 
-52702 
•63203 
-83705 

■99204 
1-14704 
1 50205 
r 45706 
1-61206 




•24801 

-40501 
-55802 
-71505 
•86805 

1 02504 
1^17804 
1 55505 
1^48806 
V64306 


•26551 
-41852 
•57352 
-72853 
-33353 
1-03854 
119355 
1-54855 
1-50556 
1-65856 


•27901 
•43402 
•58902 
-74403 
-89905 

1-05404 
1-20905 
1-36405 
1-51906 
1-67406 


•29451 
•44952 
•60452 
•75953 
•91453 

1-06954 
1 22455 
r 37955 
155456 
168956 
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DOR M A N 


LIMITKD 




EQUIVALENTS OF SQUARE INCHES IN 




SQUARE 


Ut-iN I liVit I nt-o 












' > , . 9 










1 






■70 in 'iXV' Ti -fr' n M'^^ V' 


4 






i> 








f) 








7 








H 








9 








10 










EQUIVALENTS OF SQUARE METRES IN 




SQUARE FEET 


ii 


0 




9 








1 

2 














4 
















« 








7 








H 






9 






lu 








EQUIVALENTS 


OF SQUARE FEET IN 




SQUARE METRES. 




1 S.,.,.r, K.... 




|J 

1 






•2 

3 
4 














8 








vt 








11 
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D O R M A X . 



LIMITED. 



EQUIVALENTS OF CUBIC CENTIMETRES IN 
CUBIC INCHES. 

1 c , K Centimetre - 06102705 ot a Cubic Inch. 



it 


■0 


1 


2 1 


•3 


•4 


■5 


•6 




•8 


•9 


T 


•061027 


•067130 


•O73232I 


•079355 


•085438 


•091541 


•097643 


•103746 


•109849 


•115951 


2 


•122054 


■128157 


•154260 


•140362 


•146465 


•152568 


158670 


•164773 


•170876' -176978 


3 


•183081 


■139184 


•195287 


■201589 


■207492 


•213595 


•219697 


•225800 


•251903' -238006 


4 


•244103 


•250211 


•256314 


■26^416 


263519 


■274622 


280724 


•286327 


•292930 


•299055 


5 


■305135 


•311238 


■317341 


■323443 


329546 


•335649 


•541751 


•347354 


•353957 


•560060 


6 


•366162 


■372265 


•378368 


■384470 


■390575 


•396676 


■402779 


•408881 


•414984 


•421087 


7 


•427189 


•433292 


■439395 


■445497 


■451600 


•457705 


■463806 


•469908 


•476011 


•482114 


8 


•488216 


•494319 


•500422 


■506525 


•512627 


•518730 


■524833 


•550955 


•557058 


•545141 


9 


•549243 


•555346 


■561449, 


•567552 


•573654 


•579757 


•585860 


•591962 


•598065-604168 


10 


•610271 


•616373 


•622476 


•628579 


•634681 


•640784 


•646887 


•652989 


•659092 


•665195 



EQUIVALENTS OF CUBIC INCHES IN CUBIC 
CENTIMETRES. 

1 Cubic Inch =16 386176 Cubic Centimetres. 



1 Oubio 
1 Ins. 1 


0 


1 


■2 


•3 


•4 


•5 


•6 1 -7 


•8 


•9 


1 


16 


386 


18 


025 


19665 


21 


302 


22 


941 


24 


579 


26-218' 27 


856 


29 


495 


31 


154 


2 


32 


772 


54 


411 


36 050 


57 


688 


59 


527 


40 


965 


42 604 44 


245 


45 


881 


47 


520 


3 


49 


158 50 


797 


52-436 


54 


074 


55 


715 


57 


352 


58-990 60 


629 


62 


267 


63 


906 


4 


65 


545 


67 


185 


68 822 


70 


461 


72 


099 


75 


738 


75 576 77 


015 


78 


654 


80 


292 


5 


81 


931 


85 


569 


35 208 


86 


847 


88 


485 


90 


124 


91^765 95 


401 


95 


040 


96 


678 


6 


98 


517 


99 


956 


101-594 


105 


233 


104 


872 106 


510 


108 149 109 


787 111 


426 


115 


065 


7 


114 


705 


116 


542 


117^be0 


11^ 


619 


121 


258 122 


896 


124556|126 


174 


127 


812 


129 


451 


8 


131 


089 


152 


728 


154 567 


136 


005 


157 


644 159 


282 


140 • 921 1 142 


560 


144 


196 


145 


837 


9 


147 


476 


149 


114 


150 755 


152 


591 


154 


030 155 


669 


157 507 1158 


946 


160 


535 


162 


223 


10 


163 


862 


165 


500 


167 159 


168 


778 


170 


416 172 


055 


175-6931 175 


532 


176 


971 


178 


609 



EQUIVALENTS OF CUBIC METRES IN 
CUBIC FEET. 

1 Cubic Metre = 35-31658 Cubic Feet. 



•1 



•3 



•4 



•6 



1 35 

2 70 

3 105 

4 141 

5 176 

6 211 

7 247 

8 232 

9 317 
10 353 



56-507 
9r823 
127-140 
162-456 
197-773 

255 089 
268-406 
505-723 
559-059 
574 556, 



I 
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EQUIVALENTS OF CUBIC FEET IN 
CUBIC METRES 



4 



0 


I 

I 



















EQUIVALENTS OF KILOGRAMMES IN POUNDS. 



H 


0 














1 

2 
3 
4 

H 
J» 
lo 

















EQUIVALENTS OF POUNDS IN KILOGRAMMES 



■s 

a 
a 

£ 








1 

-I 








e< 

H 
\) 
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DORM A N. l ON c, CO. LIMITED. 



EQUIVALENTS OF KILOGRAMMES PER SQUARE 
CENTIMETRE IN POUNDS PER SQUARE INCH. 



0 

o 


per Square 

Oentimetre 


•0 1 








■P 


•7 


•8 -9 




1 


14 225 15 


645 17 


067 


18 


490 


19 


912 


21 






7d7 


24 


179 


25 601 


27 


023 




2 


28-446 29 


868 51 


290 


32 


712 


54 


155 


35 


557 


36 


979 


58 


402 


59-824 


41 


246 




3 


42-668 44 


091 45 


513 


46 


935 


48 


358 


49 


780 


51 


202 


52 


624 


54 047 


55 


469 




4 


56-891 58 


514 59 


756 


61 


158 


62 


580 


64 


003 


65 


425 


66 


847 


68-270 


69 


692 




5 


71-114 72 


556 75 


959 


75 


381 


76 


803 


78 


226 


79 


648 


81 


070 


82-492 


83 


915 




6 


85-357 86 


759 88 


181 


89 


604 


91 


026 


92 


448 


93 


871 


95 


293 


96-715 


96 


137 




7 


99-560 100 


982 102 


404 


103 


827 


105 


249 


106 


671 


108 


095 


109 


516 


110-938 


112 


360 




8 


115-785 115 


205116 


627 


118 


049 


119 


472 


120 


894 


122 


516 


125 


759 


125 161 


126 


585 




9 


128-005 129 


423 150 


850 


132 


272 155 


695 


135 


117 


156 


559 


137 


961 159-584 


140 


806 


10 


142-223 143 


650 145 


073 


146 


495 147 


917 


149 


540 


150 


762 


152 


184 155-606 


155 


02^ 



EQUIVALENTS OF POUNDS PER SQUARE INCH 
IN KILOGRAMMES PER SQUARE CENTIMETRE. 

1 Pound per Square Inch= 07050954 of a Kiloyramme per Square Centimetre. 



a 

9 

£ 


0 


• 1 




3 


■4 


' 5 


•6 


•7 


•8 


•9 


1 


-070510 


•077540 


•084571 


•091402 


093455 


•105464 


•112495 


-119526 


•126557 


•13558S 


2 


-140619 


-147650 


•154681 


-161712 


-168745 


•175774 


-182805 


•189836 


•196867 


•203898 


3 


•210929 


-217960 


•224991 


-232021 


-259052 


•246085 


-253114 


•260145 


•267176 


•274207 


4 


■281238 


-288269 


•295300 


•302531 


-309362 


•316393 


-325424 


•530455 


•557486 


•344517 


5 


•351543 


■358579 


•565610 


-372641 


379672 


•386702 


-595755 


•400764 


•407795 


•414826 


6 


•421857 


-428888 


•435919 


•442950 


-449981 


-457012 


-464045 


•471074 


•478105 


•435136 


7 


-492167 


-499198 


-506229 


•515260 


•520291 


-527522 


•534353 


-541585 


■548414 


•555445 


8 


-562476 


•569507 


-576538 


•583569 


•590600 


-597651 


-604662 


-611693 


•618724 


•625755 


9 


-632786 


•639817 


-646848 


•655879 


•660910 


-667941 


-674972 


-682003 


•689033 


•696064 


10 


-703095 


•710126 


-717157 


•724188 


•731219 


•73S250 


•745281 


•752512 


•759343 


•766374 



EQUIVALENTS OF KILOGRAMMES PER METRE 
IN POUNDS PER FOOT. 



Kilo- 
grammes 
: per Metre 


0 


■ 1 


■ '2 




•4 


5 


•6 


•7 


•8 


•9 


1 




6720 














I 


0079 


1 


0751 


11423 


1-2095 


1 


2767 


2 


1 


5459 


14111 


1-4785 


1 


5455 


1 


6127 


1 


6799 


1 


7471 


r8145 


1-3815 


1 


9487 


3 


2 


0159 


2 0831 


21505 


2 


2175 


2 


2847 


2 


3518 


2 


4190 


2-4862 


2-5554 


2 


6206 


4 


2 


6878 


2^7550 


2-8222 


2 


8894 


2 


9566 


3 


0238 


5 


0910 


5-1582 


5-2254 


3 


2926 


5 


3 


3598 


3 4270 


5-4942 


5 


5614 


3 


6286 


3 


6958 


5 


7630 


5-8302 


5-8975 


3 


9645 


6 


4 


0317 


4 0989 


4-1661 


4 


2533 


4 


3005 


4 


3677 


4 


4549 


4-5021 


4-5695 


4 


6365 


7 


4 


7037 


4^7709 


4-8381 


4 


9053 


4 


9725 


5 


0597 


5 


1069 


5-1741 


5 2413 


5 


3085 


8 


5 


3757 


5-4428 


5-5100 


5 


5772 


5 


6444 


5 


7116 


5 


7788 


5-8460 


5-9152 


5 


9804 


9 


6 


0476 


6-1148 


6-1820 


6 


2492 


6 


3164 


6 


5856 


6 


4508 


6-5180 


6-5852 


6 


6524 


10 


6 


7196 


6-7868 


6-8540 


6 


9212 


6 


9683 


7 


0555 


7 


1227 


7-1899 


7-2571 


7 


3243 
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LQUIVALtNT-a Of POUNDS PtR FOOT IN 
KILOGRAMMCS PER METRC 
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DOR.M \ \ I * ^ I I M I r 1- n 



COMPARISON OF WEIGHTS OF STEEL PLATES 
TO 1 INCH THICK. 

Divided into 32ndK and 40ihc ol an Inch, and Millimctret 



MiUi 


ID 1 hamper 
sq. foot 


32Dd8 


16ths 


20th8 


40tbs 


Weight 
ID lbs. per 
bi) foot 


Milli 
Dibtres 


25 
24 


4080 


32 


16 


20 


40 


4080 


25_ 

1-2 4 _ 


39 525 


31 






39 


39 78 


38 25_ 


30 


15 


19 ~ 


38 

_^3 7 ^ 


38 76 
^7 74 


23 




29 


14 


" 18 ~ 


.i< 




22 
2 1 


2 1 


35 70 
34 42*5 


28 

77 ^ 


^ 17 ~ 






-_ 2o : 


33 1 

31-8/ 






16 






20 


_ 1 9 " 


30 60 


y 




~ 15 " 










29 325 


23 


1 1 


~ 14 " 






1 6 


16 






1 O 


~ 13 ~ 
















12 




















^ 1 _ 


14 


-Li. 


2040 






10 


Z20 


20 4Q _ 


' >3 


12 










19 ^ 


( 9 18 


' J 2 . 


1 1 














1 1 


















1 'j J' 














_ 8_ 


1 4 0. 














12 7' 














7 : 


114/ 












1— 7_ 


6 
































4_ 
































_^ 
















J 


i 


i 






1 


i 


1 



Ml 



I N D F X 



1' I rt 
vug) 



JO 



B 
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n c> iv M \ \ . 1 o \ I. X i>. 


L 1 M I T K n. 


Bi-anis, connections for 


9fwl07 


., If n notes on 


65, y9 


dimensions and properties 




.1 deflection, bending moment and shear 


44. 45, 180-185 


distance pieces for . . 


106-107 


fishplates for . . 




general formula; for flexure of 


180 


minimum spans for standard cle.it ^ 




.. notes on 


44. 4.S 


.1 properties and dimensions of 


53-35 


Beams, reference marks 


3-13. 34 


i< safe loads on 


46-47 


■ I sections of 




.. separators Iki 


106-107 


11 standard spacing-; ot holes in flanjjes ot 


35-108 


systems of loading:.. 


181-185 


i< imsymmetrically loaded 


181-185 


■ 1 weight ot 


3-13. 34 


M with cast iron separators 


106-107 


Hearing: and shearing value of rivets 


191 


Bending moment, shear and deflection of Ix-am^- 


181-135 


Billets, steil 


17c, 


Blooms, sti-. l 


17-, 


Bobbin st-clioii^ 


-.1 


Bolts and Nuts, sizes of Whitworth 


r-i- 


,. .. weight of Whitworth 


V'J 


1. .1 galvanized, size and weiglit. 


1^^ 


Bolts, hook, size and weight 


lo5 


II lewis II 




Brands of Sheetinj; 




1. Wire 


167 


Breaking strain of steel wn. 


171 


Brickwork, weight ot . . 




Bridges, troughing for 


135-139 


i> illustrations of troughiiiL; 


135-149 


Bridge Rails, sections of 


29 


British and n>etric equivalents 


258-251 


Bulb Angles, dimensions and propi i tii-^ 


21. 22. 42, 43 


II reference marks 


21 22 42 


1. sections of . . 


21^ 
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l)i)KMA\, LON(. I I MIT ED. 



litilh l i . s, ilimcnMionM ami r 28,42,43 

rvkrvncc marks 28, 42 

••citionn o( 23 

wviifht ptr »o»>t 28, 42 

l«,,IU .n.l «, ,rlit ..I « .-. r 233 

c 

Clip.icit). HUMS,,,. .1, liiM.^I, 235 

II II 11 metric ...V; 

II I. Mritlsli .111,1 iiu-trir i-i|iiiv;ili-iils ^.ici 

Cunt Iron, wci|;ht «<l 233 
Cant Iron Srparatiu 99. 106. 107 
Centre of Gravity nl Sutn.M,. |>,i-.itn>ii . ' diimnsu-HN .idJ 

propiTticti " 

(.'h.innrU. iciitrc line of hoU-s in 108 

lOinpoiiiiJs 60^ 

iiiiiu iiHions 14.17, 36 

prO|HTtKs 37 

reference m.iiks 14-17,36 

sivtions of 14-17 

stanchions 80^ 

weiKht per 14.17, 36 

Circle, area of, table, aJv.m 206-207 

II M nmall . . 206 

II circumference of. t.il' . 206-209 

Cleat.H, stantlarii an»;le 9B>103 

Coal, weight of . . 233 

Ci»-efHcienti« for Beamn, deHection ilA", 

., lenirth of mi-mbt-r- llD-U? 

116-117 

Coke, weitrht 233 

CompoundH, Ji,ii> .,n.i |>, ,.|). , i iv-^ ,.i ; ■ 

1, note> on ........ . . , 

reference markn of . . . . . 

riveting of (see aNo labie?*) 4 

safe loadx ^.i-rxJ 
vveiifht* per fool U \j. 33. 57, 61 

Concrete. wei|fht of . . 233 

C om,,-, t... lis (,.r IK-.»m!». Ntandard cleat> *V1<}3 

,■ di.ttance pieces 1 ri 1 > 
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DORMAN, LONG & CO. LIMITED. 


Connections for Beams, standard fishplates 


. 104. 105 


notes on 


65.99 


,1 M separators . . 


99. 106. 107 


M 11 to stanchions .... 


96-98 


Contractions, jjencrallj adopted in metric system 


251 


Conversion Tables, lbs. into qrs., cwts. or decimals ol a ton 


230-232 


tons into lbs. . . 


232 


British into metric imits . 


. 238-251 


metric into British units . 


238-251 


Corrugated Sheeting', see "sheeting;" 




Cosme of an ^ngle . . 


187 


Cosines, table of natural 




Cotang'ent of an .^ngle 


"^^^187 


table of natural 


228-229 


Crippling Loads for various values ^'f 


69 


Cubes, cube roots, squares and square roots of Nos. 1-1.000 


214-223 


Cubes ot numbers and fractional parts . . 


212-213 


Cubic measure, British 


234 


<• It equivalents, British and metric 


OZO O/IO O^Q 

/ijo, tiHii. iS'jy 


1. 1. metric 




Curtailment of flange plates in plate g^irders . 


110 


D 




Decimal equivalents of fractions of an inch 


204 


of a foot for each ^ of an inch 


202-203 


of a ton, lbs., qrs. and cwts. expressed as 


230-232 


Heflection 


. 44, 180-183 


M bending moment and shear of beams 


181-183 


11 coefficients . . 


45. 47-63 


Details for roof principals 


118-120 


Dimensions and Properties, notes on 


33, 44 


11 11 of ang'les, bulb 


4>, 43 


M 11 equal . 


40 


unequal 


38-39 


of I Beams 


34. 35. 44 


II 1. 1. channels 




11 M compounds . 


44-^il 


.. stanchions 


64. 65, 70-83 
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UUKMAN, LO ^ C ■ 


1. I MIXED. 


I)imfiisii)iis .md I'ropcrtics of tees 




4. 


M bulb 






.. trouKhinK 




123-132, 134 


11 1. .. zeds 




36^7 


DiMtaiicc FicccM or ScparatorN 




99, 106-107 


flmvnpipeN, Gutters, &c. 










161 






161 


F 






ElaNticity, modulus of 




180 


E«()ui valcnts in decimals of the fractions of an inc 


h 


204 


Equivalents of British and Metric Units 




238-251 


.. of Moment of Inertia and Section 


Modulus i 




British and Metric Units 




251 


C" 

r 






Kect into Metres 




246 


Fencing Wire, gralvani/ed uleel barb 






II strand, galvanized 




170 


n standard, sections ot 






F'ishplateM. standard 




' j4 105 


Fittinpfs, (galvanized 




163 


Flaii^fe Plateis in plate (;irdci>, ll■n^^tll ol 




11' ' 


Flat-bottomed Rails 






Fl.its, rolled steel, weight per foot 




194-197 






30 178 


Flexure of Beams, (general formuUe- ti>t 




180 


Floi>rs, approximate live loads on 






M trouK;hin^ 




121-149 


FtK>t, decim.tis of, for e.ich of an iiiili 




202. 203 


Formulse for Flexure of Beams, general 




180 


Foundation for Stanchion, steel grillage 




66 


Fountain Head for Downpipes 




161 


Fr.ictions of an Inch into Decimal Equivalents 




204 


>.( .. Foot 






Fractions, thgonometrical 




lb? 
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D O R M A \ . l-O \ C. C O 


LIMITED. 


G 






C>.ilv.ini/.cd L urrii{<;itL-d Sheets sec " shcrts 






w Downpipcs, &c. . . 




. 160. 161 


Fittings 




163 


,. Gutters. &c. 




160. 161 


Louvre Blades. R;J-> - 




162 


Washers . . 




163 


Wire 




1^8-170 


Gas Tubing, approximate \Mi14h1 .md m/.cs 




200 


.. as distance pieces or separators. 




105 


Gauf^e. imperial standard wire 




171 


Girders. I Beam, dimensions and properties 




,\V35 


notes on . . ^ 










Ih. 47 


II 1. weight per foot 






compound, dimensions and p, .M^i rtu v 




44-61 


II notes on 




44. 4-j 


safe loads 




'Jj-oi 


.1 II weight ot 




. 44. 4y. 53, 57-61 


plate, notes on 




. . 109. 110 


.1 safe loads on 




111-114 


Glass, weight of 






Grillage for Stanchions 




bb 


Gutters, Downpipes, &c. 




'.^ \b\ 


Gyration, radii of 




53-43 


H 






Half-rounds, hollow and solid 




31 


Handrails and Standards, types o> 




140 


Hatch Bar Section 




51 


Holes, standard spacing in angles, beams ;tnd 


jhanntN 


lOo 


Hook Bolts, j^.ilvani/ed. weight. &c. 






1 

I Bea.us. sec •• Hea-ns 






Imperi.Tl Standard Wire Gauge 




171 


Inch, decimal equivalents of fractions ot 




204 


II II of a foot for each tf, of an 




. 202. 203 
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I) OK MAN. LONG & CO. I I MI TED. 



Iiulu-H into Millimetres .. 

Inertia, moment of rectangles ■ - ' ' 

M i> vnriouH .sectio^l■^ 

In((ots, steel, size, shape and wi.ii.;li' "i 

Ir.M,. . .1-,! u.!l;I,i of . .. 'i-^'' 



« into poiniJs 
per metre into pom 



Lead, wcijjlit of - 

Length of flange plates in plate >,'irili r>> 11" 

Lewis Holts, size and wcit;lii ^^"^ 

Linear Measure. British "'^ 

,, ,, equivalents, Hiiiish ,iiul nu-tru liS'j. ^^)-Z^'j 

,, .1 metric ........ 236 

Loading on Beams, various systems of 181-185 
Loads, crippling, for various valii< '■' ' 
Loadx on floor, approximate livi- 
Loads, see "safe loads" 

Logarithms of Numbers from 1 to 1,000 - ^ - 

I...iixr.- Ml.i.l.s l'>- 



M 

Masonrj , weight of . . 
Materials, mixle of ordering 
weight of various 
Measures .ind Weights. British 



Mensuration 
Mitres into Feet 

M.t .u- . vnn\ .(l. iits of British umt 

Moment ^. i-tion MvhIuIi 
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DORM AN, LONG & CO. 


LIMITED. 


Metric measures 


236, 237 


• • << contractions (generally adopted 


251 


Millimetres into Inches 


242 


Minor Axis 


. . 33. 38. 39. 40. 42 


Miscellaneous Compound Measuri - 


239 


Sections 


31 


Substances, wcig^ht i>l 


233 


Mode ot ordering Material . . 


2 


Modulus of Elasticity 


180 


Section (see also tables of properties) 


130 


1. equivalents in metric system 


251 


-Moiiu 111 .'1 Inertia (see also tables of properties) 


130 


equivalents in metric system 


251 


of rectangrles . . 


183-190 


of various sections . . 


205 


N 




Nails, g'alvanized for sheeting' 


163 


Natural Sines and Cosines . . 


226. 227 


11 Tangfents and Cotangents 


. 228. 229 


Notes on I Beams and Compounds 


44. 45 


1. onnections 


y9 


niinensions and Properties 


33 


Plate Girders 


. 109, 110 


Roofs 


115 


Sections 


1, 2 


Stanchions and Struts 


64-68 


• • Troughnigf . . 


121, 122 


\ umbers, logarithms of 


224, 225 


square, cubes, square and cube roots oi 


214-223 


• t and fractional parts, cubes of 


212. 213 


1. squares ol 


210. 211 


Nuts and Bolts, galvanizetl. weiq-hf of 


163 


Nut Steel, sections ol 


M 


P 




Plate Girders, notes on 


. 109, 110 


i> safe loads on 


111-114 


Pounds into cwts., qrs., and decimals ot a ton 


230-232 


kilogrammes 


249 
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DOR MAN, LONc. > LIMITED. 



I'lumds pc-r foot into kilo(;^ammc^ jn i mu in 251 

■ • tOHM into iLStL 

Pressure of Wind .>n Rtn>fs 115 

Principals, roof.. 11 -l^i; 

Pri>files of Sections ',-},tL 

1. change of ....... . SI 

I'ropLTtii s ;ii»J DimenKions, notes on . . . . . . 33 

of angles, bulb 42. 43 

c-qual and unequal .. 38^ 

of I beam.s 33-35 

.. channels . 36, 37 

.. compounds . 44-61 
stanchions 65.70-83 

Tees .. 41 

.. bulb 42,43 
trouf,'hin>,' . 123-132. 134 

zeds 36. 37 

I'urlinN, connections to principals.. 120 

see notes on rt>ofs .... 115 

R 

Kadiub of Gyration 

.>t \ .iriouv sections. . VS-43 

n properties .... 53 

Kails, brid^i £^ 

flat-boltoiiuii ^ 

Reference Marks, notes on 1 

sot- s.VtH>ns t.,M.-s. Jtc 

Kid^es, ^alvanizeil .02 

Kivct B.'irs, sections 31 

Rivets, cuphe.-idcd. weight of 201 

(galvanized, weight of 163 

heads, weight of 201 

shearing and hearing value of . . 191 

sp.icing of holes for, in angles, be.nns, ami ch.»nm-k 108 

Rivi'tting of Comjx>unds (sec also tables) 45 

Roofs, loads on 115 

notes on . , 115 

pressure of « ind vM, 115 

proportions of . . 115 

\\eij;ht of, .tpproxiinate II") 



DO K M \ \ 1 i> \ (. .\ CO. L 


I M I T E D. 


Roof Trussi s, .,. , •!■> i> i i - 1.. niiKtii ><i members of 


.. 116,117 


M H .< II stress in members of 


. . 116, 117 




118-120 


M M proportions of 


115-117 


Rixtts, square and cube of numbers 1 to 1,000 


214-223 


Ki>pc. wire, ploug^h steel and Brig'ht's patent 




It II steel for . . 




Rounds, sizes 




wcipht per foot ot 


I'M 


o 




Safe loads, on .tii^'Ios. as . • . 


85-yO 


, 1 Beams 


ih. 47 






i! '.' pl-ur'Jirdcrv 


i 11-114 


It II II stciiichtons 








"„ I "„ teeras'stn.t. 


84 


II II II troLig^hiiig' 


122. 153. 134 




163 


Section Modul'uT"' 




" see also ' 




II II British And metric c^^uivnlciits 


AM 


Sixtions angles, bulb ^. 








" un^unl 




I Beams 


.^1 




1 4-17 


flat bars 




!n-Irkll'*with an ■IstcrTsk""'''^ 


\\ 




\ 


mi!!cellanwus^" '^"'^ 




moment of inertia ot various 




notes on 


1,2 




31 


profile of, when rolled of, thicknovsis other th; 


m standard 32 


properties of. . 


.\V43 


rails, bri^ig-e and flat bottonu-d 




rivi-t bars 


31 
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DOR MAN, LONG & ( . 1. 


I M ITED. 


Srctions. ri>iindH 




Vj 
VJ 


II squnrcH 




Stvtions of TcL-s 




^4. 25 


hulb 




28 






Zh. 27 


hiiilt up 






zeds 




J', 


ScparatorH, ntandard C. I. . 




yb, 107 


„ 1, 1, I beams witli 




106 


Shear, bending; moment and deflection ot beam^ 




181-lt« 


Shearing and BearinK Value of Rivets 




i:<l 


Sbcets, brands . . 






iorru»fated, gaunc and size of corrugations 




1')6-1VJ 


curved . . 




\b'J 


>;alvanized, approximate number 


per ton 


164. 15.^ 


.1 fittings for 






Sines, table of natural 




226, 227 


II sec also trigonometrical functions 




i;-;7 


Slabs, sizes of steel 




178 


Solution of Triangles 






Spacing of Holes in Angles. Reims, .iml Cb.mni-ls 






Splice Plates for beams 




104. l(J6 


Square Measure. British 






^'"^ '"^'"^ ..,u,v..Unls 




238, 246 , 247 


metric 




236 


Sijuares, cubes, square and cube roots of Nos. 1 to 


1.000 




.1 of numbers and fractional pari> 




210. 211 


sizes 




30 


weight per toot ot 




198 


St.iiubions, bases and caps for 




65, 91-94 


I Be.ims 






II brackets on 












•tnleltions of I beams md compounds 






compounds ^ ' 






crippling load tor various x'alues ct ^ 




6y 


dimensions and properties 




rO-82 


grillages 






joint plates for 




nb. 


limiting lengths for tabular load 




h4 
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DORM W. I 0\(, \ C O LIMITED. 



Stanchions, ni>i.v , , 64-68 

properluv 7CW82 

safe loads 54 

splice platcst for 55 95 

tabular wdghts 55 

zed . .. 78.79 

Sti-el. wdffht of 2. 233 

flat rolled 194-197 

wire 167-173 

It .. breaking strain ot 171 

.. table of tensile strain i>t 171-173 

Strain of Wire, breaking: • • 171 

<. 11 table of tensile 171-173 

Stresses in Members of Roof Trussi v II5 117 

Struts, notes on .... . 64, 65 

cripplintj load for various valueK of 69 
r 

safe loads on 84-90 

Substances, approximate weig^ht of varioii- 233 

Surveying- Measure 234 



Systems of Loading^, bending moment, shear and deflection for 
various 

T 

Tangent of an Angle 

.. table of natural 

Tees, as struts . . 

bulb, see " bulb tees ' 

dimensions and properties 

reference marks 

sections of 

bulb 

weights per foot 
Thickness, variation from publi^ied 
Tinplatc Bars, taper cd^-cs . . 
Ton, cwts., qrs.. lbs. as decimals oi 

into lbs. 
Triangle, solution of 
Trigonometrical functions 



187 
228. 229 
84 

24. 25. 41 
24. 25, 41 
24, 25 
28 
41 
2 

178 
230-232 

232 
137 

187 
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Troiiffhinjf, application of built-up 


135-139 


bridges, handrails for 


140 


types 


141-149 


liiiilt-iip. calculation of suitable 


13&-139 


diagrams of . . 


123-131 


dimensions and pri>perties of 


. 122-134 


safe loads 


122, 133. 134 


lU'tes on 


121, 122 


section of singU- 


26. 27 


., built-up 


125-131 


rriisses, see "roofs" 




Tubing, gas, as distance pieces or separators 


\tJh 


size and weight of 




u 






iai-185 


V 




Values, crippling loads for various ' 




M shearing and bearing, of rivets 


191 


Variation from published weights and thicknesses . 


y 


w 




Washers, bevelled and ordinary, sizes and weights 


200 


II galvanized, weight of 


163 


Water, weight and bulk of fresh 


233 


■ 1 II II sea 




Weight, variation from published 


52 


Weights and Measures, British 


234. 235 


'I II equivalents, British and me 


ric . 258-251 


nutru 


. 256. 257 


Weight o( Angles, bulb 


.. 21,22.42 


equal 


40, 192, 193 




. . 38. 59, 192, 195 
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LIMITED. 


Weight of AnyU- i - 


192. 193 


I Beams . 


3-13. 34 


,, he veiled warihen 


200 


Ivilts and nuts. Whitworth . . 


199 


. lewis . . 


200 


t'ast iron 


235 


It channels 


. 14-17. 36 


1. compound> 


44. 49. 55. 57. 61 


1. 100 cup-headed rixi i- 


201 


100 cup heads, rivi t 


201 


flat rolled steel . . 


194-197 


.< jralvanizcd barb fencing \> r 


169 


„ .. bolts and nui-< 


165 


hook bolts.. 


163 


II II nails.. 


163 


.1 rivets 


165 


screw V 


163 


.. spikc> 


163 


washi i - 


163 


gas tubing 


200 


II rails, bridge and Hat bottomed 


29 


rivets 


201 


II rivet heads 


201 


II rivets, galvanized 


163 


rix>fs 


115 


rounds 


198 


11 square> 


196 


1. stanchions 


65 


steel 


2. 233 


.1 flats 


194-197 


plates 


194-197. 252 


tees . . 


41 


„ bulb 


28. 42 


troughing 


12i.l34 


tubing, gas 


200 


various substances 


233 


v\ .tshers. ordinarj- and bevelled 


200 


g.ilvanized 


163 


w.iter 


233 


wheat 


233 


wire 


163-171 
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